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PABT   I. 
Officers  of  the  Corps  of  Engineers 3 

SEA-COAST  AND  LAKE  FRONTIER  DEFENSES. 

General  Discussion 4 

Estimates  of  Appropriations  for  18Sd-,90 5 


THE  BOARD  OF  ENGINEERS. 

Officers  constituting  Board,  5;  Subjects  considered  and  reported  upon,  6;  Additional 

duties  of  individual  members,  6;  Sea-coast  fortifications,  8. 

POST  OF  WILLETS  POINT,  ENGINEER  SCHOOL  OF  APPLICATION,  BAT- 
TALION OF  ENGINEERS,  AND  ENGINEER  DEPOT  AT  WILLETS  POINT, 
NEW   YORK  HARBOR. 

Post  of  Willets  Point,  School  of  Application,  Battalion  of  Engineers,  8 ;  Experi- 
ments, Engineer  Depot,  Public  Buildings  and  Construction,  Statement  of  Funds,  9. 

RIVER  AND  HARBOR  IMPROVEMENTS. 
Gesterat,  Statement ' 10 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

l2S  CHARGE   OF  LlEUT.   COL.  JaRED  A.   8MITH,   CORPS  OF  ENGINEERS— 

Lnbec  Cbaanel,  Me.,  Moose-a-beo  Bar,  Me.,  11 ;  Narragnagus  River,  Me.,  12;  break- 
water from  Mount  Desert  to  Porcupine  Island,  Me  ,  Bagaduce  River,  Me.,  Bangor 
Harbor  and  Penobscot  River,  Me.,  13;  Belfast  Harbor,  Me.,  Camden  Harbor,  Me., 
14  ;  Rock  port  Harbor,  Me.,  Rockland  Harbor,  Me.,  15 ;  Kennebeo  River  at  Bath, 
and  from  Augusta  to  lower  end  of  Perkins  Island,  Me.,  Portland  Harbor,  Me.,  16 ; 
channel  in  Back  Cove,  Portland,  Me.,  17  ;  breakwater  at  mouth  of  Saco  River,  Me., 
Saco  River,  Me.,  18;  Kennebunk  River,  Me.,  York  Harbor,  Me.,  19;  Portsmouth 
Harbor,  N.  H.,  Bellamy  River,  N.  H.f  Cocheco  River,  N.  H.,  20;  harbor  of  refuge, 
at  Little  Harbor,  N.  H.,  21 ;  examinations  and  surveys,  22. 

far  charge  of  Lieut.  Col.  George  L.  Gillespie,  Corps  of  Engineers— 

Xewbnryport  Harbor,  Mass.,  22;  Merrimac  River,  Mass.,  23;  Powow  river,  Mass., 
Ipswich  River,  Mass.,  24;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  Glou- 
c*»ster  Harbor,  Mass.,  2$;  Manchester  Harbor,  Mass.,  Lynn  Harbor,  Mass.,  20; 
Winthrup  Harbor,  Mass.,  Boston  Harbor,  Mass.,  27;  Maiden  River,  Mass.,  Hiug- 
bam  Harbor,  Mass.,  29;  Scituate  Harbor,  Mass.,  30;  Plymouth  Harbor.  Mass., 
WelLfleet  Harbor,  Mass.,  31;  Provincetown  Harbor,  Mass.,  examinations  and  sur- 
veys, 32. 
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Ik  charge  op  Maj.  William  R.  Livermore,  Corps  op  Engineers— 


lior,  Mass.,  35;  New  Bedford  Harbor,  Muss.,  Westport  Harbor,  Maas.,  36 ;  Tauntoi 
River,  Mass.,  37;  Warren  River,  H.  I„  Pawtaeket  River,  E.  I.,  38:  Provident* 
River  and  Nnrraganaolt  Bay,  R.  I.,  39 ;  removal  of  Green  Jacket  Skoal,  Provideno 
River,  R.  I.,  Newport  ilarbor,  K.  I.,  40;  harbor  of  refuge  at  Block  Island,  R.  I.,  41 
Pawcatuck  River,  R  I.  aud-Cono.,  harbor  of  refuge  at  Stoning  ton,  Conn.,  43 ;  ox 
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In  charge  op  Lieut,  Cot.  D.  .C.  Houston,  Corps  op  Engineers— 
Thames  River,  Conn. ;  New  London  Harbor,  Conn.,  45 ;  Connecticut  River,  Mass 
and  Conn.,  46;  Clinton  Harbor,  Conn.,  47  ;  New  Haven  Harbor,  Conn.,  break 
water  at  New  Haven,  Conn.,  4d;  Milford  Harbor,  Conn.,  49;  Housatonio  Hivej 
Conn.,  Bridgeport  Harbor,  Conn.,  50 ;  Black  Rock  Harbor,  Conn.,  Norwalk  Hai 
bor,  Conn.,  51 ;  Harbor  at  Five-mile  River,  Conn.,  Stanford  Harbor,  Conn.,  52;  Poi 
Chester  Harbor,  N.  Y.,  Mamaroneck  Harbor,  N.  Y.,  63;  Echo  Harbor,  Ne\ 
Rochello,  N.  Y.,  New  Rochello  Harbor,  N.  Y.,  54 ;  East  Cheater  Creek,  H.  Y. 
Greeuport  Harbor,.N.  Y.,  55 ;  Glen  Cove  Harbor,  N.  Y.,  Flushing  Bay,  N.  Y,,  66 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  57. 


In  charge  of  Lihut.  Col.  Walter  McFarland,  Corps  op 

Hudson  River,  N.  Y-,  57  ;  harbor  at  Sangerties,  N.  Y.,  harbor  at  Bondout,  N.  Y.,  68 
Harlem  River,  N.  Y.,  59 ;  removing  obstructions  in  the  East  River  and  at  Hell  Gab 
N.  Y.,  60 ;  Newtown  Creek,  N.  Y.,  Buttermilk  Channel  New  York  Harbor,  61 ;  God 
anus  Bay,  N.  Y.,  6a;  New  York  Harbor,  63:  Sheepshead  Bay,  N.  Y.,64;  Canard 
Bay,  N.  Y-,  65 ;  Sumpawanus  Inlet,  N.  Y.,  channel  between  Staten  Island  and  Nei 
Jersey,  66;  Haritan  Bay,  N.  J.,  removing  sunken  vessels  or  craft  obstructing  or  « 
dangering  navigation,  67  ;  examinations  and  survey,  67  and  68. 

In  charge  op  Capt.  George  McC.  Derby,  Corps  of  Engineers — 
Passaic  River, N.  J., 68;  Elizabeth  River, N.  J.. 69  j  Railway  River,  N.J.,  70;  Woot 
bridge  Creek,  N.J.,  Raritan  River,  N.J.,  71;  Sonth  River, N.  J., 72;  Cbeesequakt 
Creek,  N.  J.,  Keyport  Harbor,  N.  J.,  73;  Mat  ta  wan  Creek,  N.J. ,  Shrewsbury  Kive: 
N.  J.,  74 ;  Manasquan  River,  N.  J.,  75. 

In  Charge  op  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers— 

Delaware  River,  Pa.  and  N.  J.,  76;  Frankford  Creek,  Pa.,  77 ;  harbor  of  Philade! 

phia,  removal  of   Smith's   Island   and  Windmill  Island,  Pa.,  and  Potty's  Islam: 

N.  J.,  Schuylkill  Biver,  Pa.,  78;  ice-harbor  at  Marcus  Hook,   Pa.,  7!) ;  k. -li;»rbn 

al  the   liciid   of  ll.hmure   11. iv.  lie].,  SI;  c on.-it ruction  of  iron  pier  in   Delanai 
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CONTENTS.  in 

I*  CHARGE  OF  LlEUT.  COL.  PBTBR  C.  HaIXS,  CORPS  OF  ENGINEERS— 

Potomac  River  at  Washington,  D.  C,  104 ;  reconstruction  of  the  Aquednct  Bridge, 
Georgetown,  D.  C. ;  bridge  across  the  Eastern  Branch  of  the  Potomac  River,  D.  C., 
10t>;  wharf  at  Fort  Monroe,  Va.,  107;  survey,  107. 

Ix  charge  of  Mr.  8.  T.  Abkrt,  U.  S.  Agent— 

Channel  at  Monnt  Vernon,  Va.,  Neabsco  Creek,  Va.,  108;  Breton  Bay  (Leonard town) 
Md.,  Notnini  Creek,  Va.,  109;  harbor  at  entrance  of  St.  Jerome's  Creek,  Md.,  Pa- 
tuxent  River,  Md.  from  Benedict  to  Hill's  Landing,  110;  Rappahannock  River, 
Va.,  Totasky  River,  Va.,  Ill;  Urbana  Creek,  Va.,  Mattapom  River,  Va.,  Pa- 
manky  River,  Va.,  112 ;  York  River,  Va.,  113;  Chickahominy  River,  Va.,  Staunton 
River,  Va.,  114;  Dan  Kiver  between  Madison,  N.  C.,and  Danville,  Va.,  Roanoke 
River,  N.  C.,  115;  French  Broad  River,  N.  C,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  116 ;  examination  and  survey,  116. 

Iff  CHARGE  OF  CaPT.  WlLLIAM  H.  BlXBT,  CORPS  OF  ENGINEERS— 

Pamlico  and  Tar  rivers,  N.  C,  Contentnia  Creek,  N.  C,  117 :  Trent  River,  N.  C,  118 ; 
Kense  River,  N.  C,  119;  inland  water-way  between  New  Berne  and  Beaufort,  N.C., 
120;  harbor  at  Beaufort,  N.  C,  121;  inland  water-way  between  Beaufort  Harbor 
and  New  River,  N.C.  122;  New  River,  N.C.,  Black  River,  N.  C,  123;  Cape  Fear 
River,  N.  C,  124  and  125;  Waccemaw  River,  N.C. and  8.  C,  126;  Yadkin  River, 
N.  C-,  127 ;  Little  Pee  Dee  River,  S.  C,  Lumber  River,  N.  C,  Clark  Creek  or  River, 
S.C.,  128:  Great  Pee  Dee  River,  S.C.,  harbor  at  Georgetown,  8.C.,  129:  Mingo 
Creek  or  River,  S.C.,  Winyaw  Bay,  S.  C,  130;  Santee  River,  8.C.,  131;  Watered 
River,  S.C.,  132;  Congaree  River,  S.  C,  133;  examinations  and  surveys,  134. 

In  charge  of  Lieut.  Frederic  V.  Abbot,  Corps  of  Engineers — 

Charleston  Harbor,  S.  C,  134 ;  WappooCut,8.C,  135;  Ashley  River,  S.C.,Edisto  River 
S.  C,  136 ;  Salkiehatchie  River,  S.  C,  137 ;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  138 ;  examinations  and  surveys,  138. 

In  charge  of  Lieut.  O,  M.  Carter,  Corps  of  Engineers— 

Savannah  Harbor  and  River,  Ga.,  138;  Savannah  River,  Ga.,  139;  Savannah  River 
above  Augusta,  Ga.,  Romley  Marsh,  Ga.,  140;  Altamaha  River,  Ga.,  Doboy  Bar. 
Ga.,  141;  Brunswick  Harbor,  Ga.,  Jekyl  Creek,  Ga.,  Cumberland  Sound,  Ga.  and 
Fla.,  142;  examinations  and  surveys,  143. 

In  charge  of  Capt.  Wm.  M.  Black,  Corps  of  Engineers — 

St.  John's  River,  Fla.,  143;  Volusia  Bar,  Fla.,  harbor  at  Saint  Augustine,  Fla.,  145; 
northwest  entrance  Key  West  Harbor,  Fla.,  Caloosahatchie  River,  Fla.,  146;  Pease 
River,  Fla.,  Manatee  River,  Fla.,  147 ;  Tampa  Bay,  Fla.,  148 ;  Withlacoochee  River, 
Fla.,  harbor  at  Cedar  Keys,  Fla.,  149;  Suwanee  River,  Fla.,  150 ;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  151 ;  examinations  and  sur- 
veys, 151. 

In  charge  of  Capt.  R.  L.  Hoxie,  Corps  of  Engineers — 

Apalachicola  River,  Fla.,  151 ;  Apalachicola  Bay,  Fla.,  La  Grange  Bayou,  Fla.,  Pen- 
saeola  Harbor,  Fla.,  152;  Choctawhatchee  River,  Fla.  and  Ala.,  Escambia  and 
Conecuh  Rivers,  Fla.,  and  Ala.,  153 ;  Oconee  River,  Ga.,  154;  Oomulgee  River,  Ga., 
Flint  River,  Ga.,  155;  Coosa  River,  Ga.,  and  Ala.  Chattahoochee  River,  Ga.  and 
Ala.,  Tallapoosa  River,  Ala,  156;  Cahawba  River,  Ala,  157;  Alabama  River,  Ala., 
removing  sunken  vessels  and  craft  obstructing  or  endangering  navigation,  158 ; 
examinations  and  surveys,  159. 

IX  CHARGE  OF  MAJOR  A.  N.  DaMRELL,  CORPS  OF  ENGINEERS — 

Mobile  Harbor,  159 ;  Black  Warrior  River  from  Tuscaloosa  to  Daniel's  Creek,  Ala., 
Warrior,  River,  Ala.,  and  Miss.,  160;  Tombigbee  River,  Ala.,  from  Walker's  bridge  to 
Falton,  Tombigbee  River  from  Fulton  to  Vienna,  161 ;  Tombigbee  River,  below 
Vienna,  162;  Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  163;  Harbor  at  Biloxi, 
,  Pearl  River,  Miss,  between  Edinburgh  and  Carthage,  164;  Pearl  River, 
from  Jackson  to  Carthage,  Pearl  River,  Miss,  below  Jackson,  165 ;  examina- 
tion and  survey,  166. 


IV  CONTENTS. 

In  charge  of  Capt.  W.  L.  Fisk,  Corps  op  Engineers— 

Inspection  or  the  improvement  of  thu  Soatk  Pass  of  the  Mississippi  River,  166;  Tcbe- 
functeKiver  and  Bogue  Falls,  La.,  Tickfaw  River,  La.,  167;  Amite  River,  La.,  Bayou 
L»  Fourche,  La.,  168;  Bayou  Terrebonne,  La.,  Bayou  Plaqueraine,  La.,  109;  Bayou 
Cour tableau,  La.,  170;  Calcasieu  River  and  Pass,  La.,  Bayou  Pierre,  Miss.,  171;  Sa- 
bine Pass,  Tex.,  172. 

In  charge  of  Maj.  O.  H.  Ernst,  Corps  of  Engineers— 

Entrauoe  to  Galveston  Harbor,  Tex.,  172;  Ship-channel  in  Galveston  Bay,  Tex.,  173 ; 
Trinity  River,  Tex.,  Buffalo  Bayou,  Tex.,  174 ;  mouth  of  Brazos  Eiver,  Tel.,  Pass 
Cuvallo  Inlet  to  Matagorda  Bay,  Tex.,  Aransas  Pass  and  Bay  up  to  Rock  port  and 
Corpus  Cuiiati,  Tex.,  175;  harbor  at  Brazos  Santiago,  Tex.,  176. 

WESTERS  RIVERS. 
In  charge  of  Capt.  J.  H.  Willard,  Corps  op  Engineers— 
Red  Elver,  La.  and  Ark.,  176 ;  survey  of  Red  River,  Cypress  Bayou,  Tex.  and  La., 

177 ;  Ouachita  and  Black  Rivers,  Ark.  and  La.,  Ouachita  River,  Ark.  above  Cam- 
den, Bayou  D'Arbonne,  Lb.,  178;  Little  River,  La.,  Bayou  Bartholomew,  La.  and 
Ark.,  Bayou  Busnf,  La.,  179;  Tensas  River  and  Bayou  Macon,  La.,  Bayous  Ronde- 
\'iiv  uud  Vidal,  La,  by  removing  obstructions,  ISO;  Big  Black  River,  Miss.,  Yazoo 
River,  Miss.,  Tchula  Lake,  Miss.,  181;  Tallahatcb.ee  River,  Miss.,  Steele's  Bayou, 
Miss.,  1&£;  Big  Sunflower  River,  Miss.,  Big  Ilatohee  Rivet,  Ten n.,  Forked  Deer 
River,  Tenn.,  ISi :  water-gauges  oil  the  Mississippi  River  and  its  principal  trib- 
utaries, 184. 

In  charge  op  Capt.  H.  S.  Tabor,  Corps  of  Engineers— 


Red  River  above  Fulton,  Ark.,  134;  Little  Red  River,  Ark.,  removing  obstruc- 
tions in  Arkansas  River,  Ark.,  18Ti;  Arkansas  River,  Ark.  and  Kans.,  186;  Petit 
Jean  Eiver,  Ark.,  187;  Fourche  River,  Ark.,  White  River,  Ark.,  188:  Cache  River, 
Ark.,  Black  River,  Ark.  ami  Mo.,  189;  Black  River,  Mo.,  St.  Francis  River,  Ark., 
St,  Francis  River,  Mo.  from  Greenville  to  the  Arkansas  State  line,  190;  Little  River, 
Mo.  from  Hornersville  to  its  junction  with  the  St.  Francis  River,  191. 

In  charge  op  Maj.  A.  M.  Miller,  Corps  op  Engineers — 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  Rivers,  191 :  remov- 
ing obstructions  Missouri  River,  Mississippi  River  between  the  Ohio  and  Illinois 
Rivers,  11H  ;  Gaicoria.ii!  River,  Mo., 194;  Osage  River,  Mo.  and  Kan.,  195;  exami- 
nations  nnd  survey,  193. 


CONTENTS.  V 

In  charge  of  Lieut.  Col.  William  £.  Merrill,  Corps  of  Engineers— 

Ohio  River,  213 ;  operating  and  care  of  Davis  Island  Dam  Ohio  River,  314 ;  Mo- 
nongahela  River,  W.  Va.  and  Pa.,  operating  and  care  of  lock  and  dam  No.  9t 
Monongabela  River,  215;  Allegheney  River,  Pa.,  dam  at  Kerr's  Island  Alle- 
gheney  River,  ice-harbor  at  month  of  Muskiugnm  River,  Ohio,  216 ;  Muskingum 
River,  Ohio,  operating  and  care  of  the  locks  and  dams  on  the  Muskingum  River, 

Ohio,  217  ;  examinations  and  surveys,  218. 

» 

In  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers — 

Falls  of  the  Ohio,  Louisville,  Ky.,  218;  Indiana  Chute  Falls  of  the  Ohio  River,  op- 
erating and  care  of  the  Louisville  and  Portland  Canal,  219;  Wabash  River,  Ind. 
And  111.,  220;  White  River,  Ind.,  Tradewater  River,  Ky.,  221. 

Ix  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  222 ;  operating  and  care  of  locks  and  dams  on  the 
Great  Kanawha  River,  W.  Va.,  harbor  of  refuge  at  mouth  of  Great  Kanawha  River, 
W.  Va.,  223 ;  Elk  River,  W.  Va.,  Ganley  River,  W.  Va.,  224 ;  New  River,  Va.  and  W. 
Va.,  225 ;  examinations,  226. 

is  charge  of  Capt.  D.  W.  Lockwood,  Corps  of  Engineers— 

Kentucky  River,  Ky.,226;  operating  and  keeping  in  repair  locks  and  dams  on  the 
Kentucky  Riven  Ky.,  Licking  River,  Ky.  from  Farmer's  to  West  Liberty,  Big 
Sandy  River,  W.  Va.  and  Ky.,  227;  Guyandotte  River,  W.  Va.,  Little  Kanawha 
River,  W.  Va.,228;  Buckhannon  River,  W.  Va.,  229;  examinations  and  surveys,  229. 

In  charge  of  Capt.  James  B.  Quinn,  Corps  of  Engineers — 

Harbor  at  Dnluth,  Minn.,  229 ;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis., 
230 ;  harbor  at  Agate  Bay,  Minn.,  231 ;  harbor  at  Grand  Marais,  Minn.,  232. 

Ix  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers— 

Ashland  Harbor,  Wis.,  Ontonagon  Harbor,  Mich.,  Eagle  Harbor,  Mich.,  233;  estab- 
lishment and  maintenance  of  harbor-lines  in  Portage  Lake,  Mich.,  Marquette  Har- 
bor, Mich.,  234;  harbor  of  refuge  Grand  Marias,  Mich.,  Manistiquo  Harbor,  Mich., 
235;  Cedar  River  Harbor,  Mich.,  Menomonee  Harbor,  Mich,  and  Wis.,  23f>;  Oconto 
Harbor,  Wis.,  Pensankee  Harbor,  Wis.,  237;  Green  Bay  Harbor,  Wis.,  harbor  of 
refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  238;  Ahnapee  Harbor,  Wis.,  Ke- 
waunee Harbor,  Wis.,  239 ;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  240 ; 
Sheboygan  Harbor,  Wis.,  241 ;  Port  Washington  Harbor,  Wis.,  242. 

In  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers— 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  242 ;  Milwaukee  Harbor,  Wis.,  243  ;  Racine 
Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  244;  Waukegan  Harbor,  111.,  Fox  and  Wis- 
consin Rivers,  Wis., 245;  operating  and  care  of  locks  and  dams  on  the  Fox  and  Wis- 
consin Rivers,  Wis..  Chicago  Harbor,  111.,  247;  Calumet  Harbor,  111.,  246;  Illinois 
River,  111.,  249;  Calumet  River,  111.  and  Ind.,  230. 

In  charge  of  Maj.  S.  M.  Mansfield,  Corps  of  Engineers — 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  251;  Frankford  Harbor,  Mich., 
252;  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee  Harbor,  Mich.,  Lndington 
Harbor,  Mich.,  253;  Pentwater  Harbor,  Mich.,  White  River  Harbor,  Mich.,  254; 
Muskegon  Harbor,  Micl*.,  Grand  Haven  Harbor,  Mich.,  255;  Black  Lake  Harbor, 
Mich.,  Saugatuck  Harbor,  Mich.,  256;  South  Haven  Harbor,  Mich.,  Saint  Joseph 
Harbor,  Mich.,  257  ;  Saint  Joseph  River,  Mich,  from  its  mouth  to  Berrien  Springs, 
Michigan  City  Harbor,  Ind.,  258. 

In  chabge  of  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers— 

St.  Mary's  Falls  Canal  and  River,  Mich.,  259;  operating  and  caro  of  St.  Mary's 
Falls  Canal,  Mich.,  dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  260 ;  Hay  Lake 
Channel,  St.  Mary's  River,  Mich.,  harbor  at  Sheboygan,  Mich.,  261;  harbor  at 
Thunder  Bay,  Mich.,  262;  harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mich.,  263; 
harbor  of  refuge  at  Sand  Beach  Lake  Huron,  Mich.,  mouth  of  Black  River,  Mich., 
264;  Clinton  River,  Mich.,  St.  Clair  Flats  Canal,  Mich.,  265  ;  operating  and  care  of 
Sfc.  Clair  Flats  Canal,  Mich.,  266;  Grosse  Point  Channel,  Mich.,  Detroit  River, 
Mich.,  267:  Ronge  River,  Mich,  at  its  junction  with  Detroit  River  and  up  the  river 
as  far  as  toe  bridge  of  St.  Louis  and  Wabash  Railroad,  268. 


In  charge  or  Maj.  L.  Cooprr  Overman,  Cobfs  op  Engiheers — 

Monroe  Harbor,  Mich.,  288 ;  Toledo  Harbor,  Ohio,  369:  Port  Clinton  Harbor,  Ohio, 

270 ;  Sanduskv  City  Harbor,  Ohio,  Sandusky  River,  Ohio,  371 ;  Huron  Harbor,  Ohio, 

Vermill.on  iiarbor,  Ohio,  272;  Black  River  Harbor,  Ohio,  Kooky  River,  Ohio,  273; 

Cleveland  Harbor,  Ohio,  274 ;  Fairport  Harbor,  Ohio,  275 ;  Ashtabula  Harbor,  Ohio, 

Conneaut  Harbor,  Ohio,  275. 


In 


op  Capt.  F.  A.  Maba.v,  Corps  op  Engineers— 


Erie  Harbor,  Penn.,  277;  preservation  and  protection  of  the  Peninsula  of  Preaque 
Isle  (Erio  Harbor)  Penn.,  Dunkirk  Harbor,  N.  Y.,278  j  Buffalo  Harbor,  N.  Y.,  Ton*. 
wando.  Harbor  and  Niagara  Eiver,  X.Y.,  279;  Wilson  Harbor,  N.  Y.,  Oloott  Har- 
bor,  N.  Y.,  StiO ;  Oak  Orchard  Harbor,  N.  Y.,  281 ;  examination  and  survey,  282. 

or  Capt.  Carl  F.  Paltrst,  Corps  or 


In  charge  ot  Maj.  M.  B.  Adams,  Corps  or  Engineers— 

Ogdensbnrgh  Harbor,  N.  Y.,  285;  Grass  River  (at  Massena),  N.  Y.,  breakwater  at 
Rouse's  Point,  Lake  Champlain,  N.  Y.,  286 ;  S  wanton  Harbor.  Vt.,  channel  between 
the  islands  of  North  Hero  and  Sooth  Horo  (Lake  Cbamplaln)  VL,  breakwater  at 
Gordon's  Landing  (Lake  Champlain)  Vt.,  287 ;  Plattaburgh  Harbor,  N.  Y.,  Burling- 
ton Harbor,  Vt.,  288;  Otter  Creek,  Vt.,  Tlconderoga  River,  N.  Y.,  narrowa  atL*£e 
Champlain,  N.  Y.  and  Vt.,  2H9. 

PACIFIC  COAST. 
In  charge  or  Col.  O.  H.  Hkndell,  Corps  op  Engineers— 
Napa  River,  CaL,  Oakland   Harbor,  CaL,  290}  Redwood  Harbor,  Cai.,  survey  of 

San  Francisco  Harbor,  Ban  Pablo  and  Snlson  bays,  Straits   of  Carqnines,  and 

mouths  of  Sacramento  and  San  Joaquin  rivers,  CaL,  291. 

In  charge  or  Maj.  W, 
Harbor  at 


.  H.  Bentaurd,  Corps  or  Engineers— 


San  Litis  Obispo,  CaL,  Wilmington  Harbor,  Cal.,  293 ;  San  Diego  Harbor, 
rveys  of  San  Diego  Harbor,  Newport  Harbor,  and  San  Lias  Obispo  Har- 
.,  293 ;  examination  and  surveys,  293. 

In  cbarcie  or  Maj.  William  H.  Heder,  Corps  or  Engineers— 

San  Jonnuin  River,   Stockton  and  Montmn  Sloughs,  CaL,  29:1 ;  Mokolnroue  Siv 
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Report  of  the  Board  of  Engineers  relative  to  the  construction  of  certain  brides  across 
the  Missouri,  Mississippi,  and  Illinois  rivers,  307;  bridge  across  Staten  Island  Sound, 
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bridge  across  the  Cumberland  River  near  the  city  of  Nashville,  Tenn. ;  bridge  of 
the  Ohio  River  Railroad  Company  across  Great  Kanawha  River  near  Point  Pleasant, 
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Company  across  Sainte  Marie  River ;  bridge  of  the  Nebraska  Railway  Company 
across  Missouri  River  at  Nebraska  City,  308;  combined  railway  and  wagon  bridge 
of  the  Omaha  and  Council  Bluffs  Railway  and  Bridge  Company  across  Missouri 
River  between  Omaha,  Nebr.,  and  Council  Bluffs,  Iowa;  bridge  of  tbe  New  York 
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Company  across  the  Mississippi  River  at  Memphis,  Tenn.,  309. 

INTERFERENCES  WITH   NAVIGATION  BY   BRIDGES,    CAUSEWAYS,    AND 

OTHER  STRUCTURES 309 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS 

AND  INDIVIDUALS 310 

MISCELLANEOUS. 

In  charge  of  Maj.  G.  J.  Ltdecker,  Corps  of  Engineers— 

Washington  Aqueduct,  increasing  the  water  supply  of  the  city  of  Washington,  D. 
C,  310;  erection  of  fish-ways  at  the  Great  Falls  of  the  Potomac,  312. 

IN  CHARGE  OF  COL.  JOHN  M.  WlL80N,  U.  8.  A.— 

Improvement  and  care  of  pnblic  buildings  and  grounds  in  the  District  of  Columbia, 
312;  underground  telegraph  and  telephone  lines,  Washington  Monument,  313. 

CONSTRUCTION  AND   IMPROVEMENT  OF  ROADS  AND  BRIDGES   IN  THE 

YELLOWSTONE  NATIONAL  PARK 314 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Annnal  water  levels ;  printing  and  distribution  of  charts 316 

MILITARY  AND  GEOGRAPHICAL  MAPS 316 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  in  military  divisions  and  departments,  31G,  317  ;  operations  in  Divis- 
ion of  the  Missouri,  Department  of  the  Columbia,  Division  of  the  Pacific,  and  De- 
partment of  Platte,  317 ;  estimate  of  funds  required,  318. 
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RIVERS  AND  HARBORS,  ETC. 

APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Lnbeo  Channel,  Me.,  374  ;  Moose-a-bec  Bar,  Me.,  376:  Narrnguairos 
River,  Me.,37d;  Bangor  Harbor  and  Penobscot  River,  Me.,  379;  Belfast  Harbor, 
Me.,  381;  Rockland  Harbor,  Me.,  384  ;  Portland  Harbor,  Mo.,  385  ;  channel  in  Back 
Cove,  Portland,  Me.,  387;  breakwater  at  mouth  of  Saco  River,  Me.,  389:  Saeo  River, 
Me.,  390;  Kennebunk  River,  Me.,  SB]  York  Harbor,  Me.,  393;  Portsmouth  Har- 
bor, N.H.,394  ;  Cocheco  River,  N.  H.,396  ;  harborol'refnge  at  Little  Harbor,  N.  H., 
397. 

Examinations  and  horvbys. — Buyodnco  [Bagaduce]  River,  Me.,  between  the  towns 
of  Penobscot  and  Brooksville,  393;  Camden  Harbor,  Me., 403;  Rock  port  Harbor, 
Me  ,  407  ;  Kennebec  River,  Me.,  at  Bath,  and  from  Augusta  to  lower  end  of  Parkin's 
Island,  412 ;  Penobscot  River,  Me.,  from  Bangor  to  Bncksport  Narrows,  425. 


APPENDIX  B. 
REPORT  OF  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 
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APPENDIX  D. 

REPORT  OF  LIEUT.  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvements. — Thames  River,  Conn.,  521 ;  New  London  Harbor,  Conn.,  525 :  Con- 
necticut Kiver,  Mass.  and  Conn.,  527;  Clinton  Harbor,  Conn.,  538;  New  Haven 
Harbor,  £onn.,  540 :  breakwater  at  New  Haven,  Conn.,  544 ;  Miiford  Harbor,  Conn., 
548;  Honsatonio  River,  Conn.',  551;  Bridgeport  Harbor,  Conn.,  555;  Black  Rock 
Harbor,  Conn.,  558:  Southport  Harbor,  Conn.,  561 ;  Norwalk  Harbor,  Conn.,  562; 
Stamford  Harbor,  Conn.,  564 ;  Port  Cheater  Harbor,  N.  T.,  567 ;  Mamaroneck  Har- 
bor, N.  Y.,  569;  Echo  Harbor,  New  Rocheile,  N.  Y.,  570;  New  Rochelle  Harbor, 
N.  Y.,  572;  East  Cheater  Creek,  N.  Y.,  574;  Greenporfe  Harbor,  N.  Y.,  577;  Port 
Jefferson  Harbor,  N.  Y.,  578;  Flushing  Bay,  N.  Y.,  581 ;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  583. 

APPENDIX  E. 

REPORT  OF  LIEUT.   COL.  WALTER  McFARLAND,    CORPS   OF  ENGINEER. 

Improvements.— Hudson  River,  N.  Y.,  588;  Harbor  of  Saugerties,  N.  Y.,  594 ;  Har- 
bor at  Rondout,  N.  Y.,  596;  Harlem  River,  N.  Y.,  598  ;  removing  obstructions  in 
the  East  River  and  at  Hell  Gate,  N.  Y.,  603  ;  Newtown  Creek,  N.  Y.,  606  ;  Butter- 
milk Channel,  N.  Y.,  610;  Gowanus  Bay,  N.  Y.,  613:  New  York  Harbor,  617; 
Sheepshead  Bay,  N.  Y.,  624 ;  Harbor  at  Canarsie  Bay,  N.  Y.,  627  ;  Snmpawanus  In- 
let, N.  Y.,  629;  channel  between  Staten  Island  and  New  Jersey,  631 ;  Raritan  Bay, 
N.  J.,  633;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 637. 

Examinations  and  survey. — Spring  Creek,  N.  Y.,  638;  Hudson  River,  N.Y.,  be- 
tween New  Baltimore  and  Coxsackie,  640. 

APPENDIX  F. 

REPORT  OF  CAPT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

Improvements. — Passaic  River,  N.  J.,  645;  Elizabeth'  River,  NP  J.,  648;  Rahway 
River,  N.  J.,  649;  Woodbridge  Creek,  N.  J.,  650 ;  Raritan  River,  N.  J.,  t>52 ;  South 
River,  N.  J.,  657;  Cheesequakes  Creek,  N.  J.,  661 ;  Keyport  Harbor,  N.  J.,  662; 
Mattawan  Creek,  N.  J.,  663;  Shrewsbury  River,  N.  J.,  6o5;  Manasquap  River,  N. 
J.,  667. 

APPENDIX  G. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS- 

■ 

Improvement.— Delaware  River,  Pa.  and  N.  J.,  669;  Frankford  Creek,  Pa.,  698; 
Schuylkill  River,  Pa.,  699;  ice-harbor  at  Marcus  Hook?  Pa.,  701  j  ico- harbor 
at  the  head  of  Delaware  Bay,  Del.,  704;  construction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  Del.,  705;  harbor  at  Delaware  Breakwater,  Del.,  707 ;  Rancocas 
River,  N.  J.,  708;  Woodbury  Creek,  N,  J.,  710:  Mantua  Creek,  N.  J.,  711 ;  Raccoon 
River,  N.  J.,  712;  Salem  River,  N.  J.,  712;  Conansey  Creek,  N.  J.,  714;  removal  of 
wreck  from  Delaware  Bay  and  River,  716 ;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  716 ;  survey  of  harbor  at  Atlantio  City,  N.  J., 
717 ;  United  States  Commission  advisory  to  the  Board  of  Harbor  Commissioners  of 
Philadelphia,  Pa.,  718. 

Examinations  and  survey.— Thoroughfare  from  Cape  May  to  the  Great  Bay  north 
of  Atlantic  City,  N.  J.,  724. 

APPENDIX  H. 

REPORT  OF  MR.  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT. 

Improvements. — Maurice  River,  N.  J.,  738 ;  Wilmington  Harbor,  Del.,  739;  ice-har- 
bor at  New  Castle,  Del. ,740;  Duck  Creek,  Del., 741;  Saint  Jones  River,  Del., 742  ; 
Mispillion  Creek,  Del.,  743 ;  Broad  kiln  River,  Del.,  744  ;  Indian  River,  Del.,  744 ;  in- 
land water-way  from  Chincoteague  Bay,  Va.,to  Delaware  Bay,  at  or  near  Lewes, 
DeL,  745 ;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,74fi  ;  Chester 
River  at  Kent  Island  Narrows,  Md.,  747  ;  Corsica  Creek,  Md.,  747  ;  Choptank  River, 
Md.,  748 ;  Nanticoke  River,  Del.,  749 ;  Broad  Creek,  Del.,  from  its  mouth  to  Laurel, 
750 ;  Wicomico  River,  Md.,  751 ;  Upper  Thoroughfare  between  DeiFs  Island  and  the 
mainland,  751 ;  Pocomoke  River,  Md.,  752;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  753. 
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APPENDIX  K 

REPORT  OF  FIRST  LIEUT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Lyprovemzhts. — Savannah  Harbor  and  River,  Ga.,  1005 ;  Savannah  River,  between 
Savannah  and  Augnata,  Ga.,  1026 ;  Savannah  River,  above  Augusta,  Ga.,  1030 ; 
Romley  Marsh,  Ga.,  1033;  Altamaha  River,  Ga.,  1035;  Dobov  Bar,  Ga.,  1041 ;  Bruns- 
wick Harbor,  Ga.,  1044 ;  Cumberland  Sound,  Ga.  and  Fla.,  1050. 

Examinations  and  surveys. — Savannah  River  from  Cross  Tides  above  Savannah  to 
the  bar,  with  a  view  to  obtaining  28  feet  of  water  in  the  channel,  1056 ;  Jekyl 
Creek,  Ga.,  1073. 

APPENDIX  O. 

REPORT  OF  CAPT.  WILLIAM  M.  BLACK,  CORPS  OF  ENGINEERS. 

Improvements.— St.  John's  River,  Fla.,  1079 ;  Volusia  Bar,  Fla.,  1088 ;  Upper  St. 
John's  River,  Fla.,  1090;  Northwest  entiance  Key  West  Harbor,  Fla.,  1092:  Ca- 
looaahatchie  River,  Fla.,  1093;  Pease  River,  Fla. ,  1102;  Manatee  River,  Fla.,  1107; 
Tampa  Bay,  Fla.,  1112  j  Withlacoochee  River,  Fla.,  1114 ;  harbor  at  Cedar  Keys, 
Fla.,  1116;  Suwanee  River,  Fla.,  1118 ;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1122. 

Examinations  and  surveys. — Saint  Augustine,  Fla.,  for  a  deep-sea  channel  on  the 
outer  bar,  1123 ;  Punta  Rassa  Harbor,  Fla.,  1154. 

APPENDIX  P. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Apalachicola  River,  Fla.,  1159 ;  Apalachicola  Bay,  Fla.,  1160 :  La 
Grange  Bayou,  Fla.,  1162;  Pensacola  Harbor,  Fla.,  1163;  Chootawhatchee  River, 
Fla.  and  Ala.,  1166;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1169;  Oconee 
River,  Ga.,  1170;  Ocmulgee  River,  Ga.,  1173;  Oostenaula  and  Coosa wattee  rivers, 
Ga.,  1175;  Flint  River,  Ga.,  1175;  Coosa  River,  Ga.  and  Ala.,  1178;  Chattahoochee 
River,  Ga.  and  Ala.,  1181 ;  Tallapoosa  River,  Ala.,  1184 ;  Cahawba  River,  Ala., 
1185;  Alabama  River,  Ala.,  1187;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1189 ;  resurvey  of  outer  and  inner  bars  at  Pensacola, 
Fla.,  1191. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements.— Mobile  Harbor,  Ala.,  1193 ;  Black  Warrior  River,  from  Tuscaloosa 
to  Daniel's  Creek,  Ala.,  1198 ;  Warrior  River,  Ala.,  1200 ;  Tombigbee  River,  from 
Fulton  to  Vienna,  1204;  Tombigbee  River,  below  Vienna,  1206;  Noxubee  River. 
Miss.,  1208 ;  Pascagoula  River,  Miss.,  1210;  Harbor  at  Biloxi  Bay,  Miss.,  1214 ;  Pearl 
River,  Miss.,  between  Edinburgh  and  Carthage,  1216 ;  Pearl  River,  Miss.,  from 
Jackson  to  Carthage,  1218;  Pearl  River,  Miss.,  below  Jaokson,  1221. 

Examination  and  Survey. — Tombigbee  River,  to  ascertain  what  improvement  is 
necessary  to  make  said  river  continuously  navigable  from  Vienna,  Ala.,  to  Walker's 
Bridge,  Miss.,  1226;  survey  of  the  Warrior  River  below  Tuscaloosa;  the  Tombig- 
bee River  from  its  mouth  up  to  Vienna,  and  from  Vienna  up  to  Walker  Bridge,  1227. 

APPENDIX  K. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 
Inspection. — Improvement  at  the  South  Pass  of  the  Mississippi  River,  1229. 

APPENDIX  ,S. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements.— Tchefuncte  River  and  Bogue  Falia,  La.,  1243 ;  Tangipahoa  River,  La., 
1*245;  Tickfaw  River,  La.,  1246;  Amite  River,  La.,  1247;  Bayou  La  Fourche,  La., 
1243 ;  Bayou  Terrebonne,  La.,  1250 ;  Bayou  Black.  La,  1251 ;  Bayou  Teche,  La.,  1253  *. 
connecting  Bayou  Techo  wiih  Grand  Lake  at  Charenton,  La.,  1253;  Bayou  Courta- 
bleau,  La.,  1254  ;  Calcasieu  River  and  Pass,  La.,  1256 ;  Bayou  Pierre,  Miss.,  1258 ;  Sa- 
bine River,  La.  and  Tex.,  1259  ;  Neches  Rivor,  Tex.,  1260;  Sabine  Pass,  Tex.,  1261. 
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-«.  .U*.  137f>;  Little  Red  River,  Ark.,  1377; 
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,  ,i:.*r.  Ark.,14(h>;  White  River,  Ark.,  1403; 
",ver,  Ark.,  1414. 
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APPENDIX  Z. 

REPORT  OP  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Preservation  of  tho  Falls  of  $t.  Anthony,  Minn.,  1536;  Construction 
of  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island,  Minn.,  1536;  Missis- 
sippi River  above  the  Falls  of  St.  Anthony,  Minn.,  1537;  reservoirs  at  headwaters 
of  the  Mississippi  River,  1539;  Chippewa  River,  including  Yellow  Banks,  Wis.,  1542; 
St.  Croix  River,  Wis.  and  Minn.,  1547;  Minnesota  River,  Minn.,  1551 ;  Red  River  of  tbe 
North,  Minn,  and  Dak.,  1552:  construction  of  look  and  dam  at  Goose  Rapids,  Red 
River  of  the  North,  Minn,  and  Dak.,  1555;  survey  for  reservoirs  at  the  sources  of 
tbe  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1555 ;  Missouri  River  from 
Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  1556 ;  Yellowstone  River,  Mont,  and  Dak., 
1559. 

Examinations  and  surveys. — Mississippi  River  between  Saint  Paul  and  St.  An- 
thony's Falls,  Minn.,  1560;  Minnesota  River,  with  a  view  to  its  improvement  by 
locks  and  dams,  1571 ;  Red  River  of  the  North,  Minn.,  from  Moorhead  to  Fergus 
Fall*,  1584. 

APPENDIX  A  A. 
REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River,  1591;  French  Broad  River,  Tehn.,  1602;  Little 
Tennessee  River,  Tenn.,  1604;  Hiawassee  River,  Tenn.,  1605;  Clinch  River,  Tenn., 
1606;  Duck  River,  Tenn.,  1610;  Cumberland  River,  Tenn.  and  Ky.,  1611;  South 
Fork  of  Cumberland  River,  Ky.,  1633 ;  Caney  Fork  River,  Tenn.,  1634. 

Examination  and  survey. — Obeil's  [Obey's]  River  from  the  point  where  improve- 
ments have  heretofore  been  made  to  the  mouth  of  the  West  Fork,  Tenn.,  1636; 
Bear  Creek,  Miss,  and  Ala.  [Big  Bear  Creek,  Miss,  and  Ala.],  1639. 

APPENDIX  B  B. 

REPORT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  1644 ;  operating  and  care  of  Davis  Island  Dam,  Ohic 
River,  lt3?0 ;  Monongahela  River,  W.  Va.  and  Pa.,  1676 ;  operating  and  care  oi 
lock  and  dam  No.  9,  Monongahela  River,  1078;  Allegheny  River,  Pa.,  1680:  lock 
and  dam  at  Hen's  Island,  Allegheny  River,  168*2 :  ice-harbor  at  mouth  or  Mus- 
kingum River,  Ohio,  1683;  operating  and  care  of  the  locks  and  dams  on  the  Mus- 
kingum River,  Ohio,  1684. 

Exam i nations  and  surveys. — Ohio  River,  near  the  city  of  Evansville,  Ind.,  to  de- 
termine what,  if  anything,  will  be  necessary  to  prevent  a  change  of  the  channel 
of  the  river  in  front  of  that  city,  1715;  Big  Hockhocking  River,  Ohio,  from  its 
mouth  to  Coolville,  1719. 

APPENDIX  0  ,0. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  the  Ohio  and  enlargement  of  Louisville  and  Portland 
Canal,  Louisville.  Ky.,  1723:  Indiana  Chute,  Falls  of  the  Ohio  River,  1727;  operat- 
ing and  care  of  the  Louisville  and  Portland  Canal.  1728 ;  Wabash  River,  Ind.  and 
I1L,  1738;  White  River,  Ind.,  1745;  Tradewater  River,  Ky.,  1747. 

APPENDIX  D  D. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORP  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  1749 :  operating  and  care  of  locks 
and  dams  on  the  Great  Kanawha  River,  W.  Va.,  1756;  harbor  of  refuge  at  mouth 
of  Great  Kanawha  River,  W.  Va.,  1759 ;  Elk  River,  W.  Va.,  1760  ;  New  River'Va. 
and  W.  Va.,  1760. 

Examinations. — Gauley  River  and  Meadow  River,  W.  Va.,  1761. 
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AFPENDIX  K  K. 

REPORT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  1981 ;  Toledo  Harbor, Ohio,  1983 ;  Port  Clin- 
ton Harbor,  Ohio,  1986 ;  Sandusky  City  Harbor,  Ohio,  1988;  Sandusky  River,  Ohio, 
1996;  Huron  Harbor,  Ohio,  1997;  Vermillion  Harbor,  Ohio,  1998:  Black  River 
Harbor,  Ohio,  1999 ;  Rocky  River,  Ohio,  2001 ;  Cleveland  Harbor,  Ohio,  2001 ;  Fair- 
port  Harbor,  Ohio,  2011 ;  Ashtabula  Harbor,  Ohio,  2013 ;  Conneaut  Harbor,  Qhio, 
2015. 

APPENDIX  L  L. 

REPORT  OF  CAPT.  FREDERICK  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  2017;  Dunkirk  Harbor,  N.  Y.,  2024;  Buffalo 
Harbor,  N.  Y.,  2028;  Niagara  River,  N.  Y.,  2056:  Wilson  Harbor,  N.  Y.,2057;  Olcott 
Harbor,  N.  Y.,  2059;  Oak  Orchard  Harbor,  N.  Y.,  2062. 

Examination  and  Survey. — Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  between 
Black  Rock  and  Tonawanda,  with  a  view  to  a  16-foot  channel,  2064. 

APPENDIX  M  M. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements— Charlotte  Harbor,  N.  Y.,  2069;  Pultneyville,  N.  Y.,  2073;  Great 
Sodus  Harbor.  N.  Y.,2075 ;  Little  Sodas  Harbor,  N.  Y.,  2079;  Oswego  Harbor,  N. 
Y.,  2082;  Sackett's  Harbor,  N.  Y.9  2086. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  MILTON  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Ogdensburgh  Harbor,  N.  Y.,  2089 ;  Grass  River  (at  Massena),  N.  Y., 
20U2;  breakwater  at  Rouse's  Point,  Lake  Cham  plain,  N.  Y.,2093;  Swan  ton  Har- 
bor, Vt. ,  2094 ;  breakwater  at  Gordon's  Landing,  Lake  Champlain,  V t.,  2095 ;  'Pitts- 
burgh Harbor,  N.  Y.,2097;  Burlington  Harbor,  Vt.,  2098;  Otter  Creek,  Vt., 2100; 
Ticonderoga  River,  N.  Y.,  2101 ;  Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,  2102. 

APPENDIX  O  O. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

0 

Improvements.— Oakland  Harbor,  Cal.,  2105 ;  Redwood  Harbor,  Cal.,  2108 ;  survey  of 
San  Francisco  Harbor,  San  Pablo  and  Suisun  bays,  Straits  of  Carquinez,  and 
mouths  of  Sacramento  and  San  Joaquin  rivers,  Cal.,  2108. 

APPENDIX  P  P. 

REPORT  OF  MAJ.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— Wilmington  Harbor,  Cal.,  2111 ;  San  Diego  Harbor,  Cal.,  2114. 
Examination  and  Surveys.— Entrance  and  outer  bar  at  San  Diego,  Cal.,  2114 ; 
Newport  Harbor,  Cal.,  2118;  San  Pedro  Bay,  Cal.,  2122. 

APPENDIX  Q  Q. 

REPORT  OF  MAJ.  WILLIAM  H.  HEIJER,  CORPS  OF  ENGINEERS. 

Improvements. — San  Joaquin  River,  Stockton  and  Mormon  sloughs,  Cal.,  2129; 
Mokelomue  River,  Cal.,  2131 ;  Sacramento  and  Feather  rivers,  Cal.,  2132 ;  Peta- 
loma  Creek,  Cal.,  2133;  Humboldt  Harbor  and  Bay,  Cal.,  2135. 
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APPENDIX  V  V. 

REPORT  OF  THE  MI8SOURI  RIVER  COMMISSION. 

Charles  R.  Sutrr,  Lieut.  Col.  of  Engineers,  U.  S.  A.,  president, 
Alex.  Mackenzie,  Major  of  Engineers,  U.  8.  A., 
0.  H.  Ernst,  Major  of  Engineers,  U.  S.  A., 
Mr.  O.  C.  Broadhkad, 
Mr.  Wm.  J.  Broatch, 

Commissioners. 

Surveys,  construction,  2313 ;  plant,  surveys  at  special  localities,  recommendations, 
2314 ;  money  statement,  2315;  report  of  the  secretary,  2317 ;  report  of  the  secretary 
on  precise  leveling,  2327 ;  description  of  elevations  and  benoh-marks,  2328 ;  phys- 
ical data,  2355 ;  report  of  the  president,  2356;  reports  of  operations  by  assistant 
engineers,  2357,  2359. 

APPENDIX  W  W. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Report  of  the  Board  of  Engineers  relative  to  the  construction  of  certain  bridges 
across  the  Missouri,  Mississippi,  and  Illinois  rivers.  2371 ;  bridge  across  Staten  Isl- 
and Sound,  known  as  Arthur  Kill,  2421 ;  report  of  Board  of  Engineers  on  Senate 
bill  No.  1850,  Fiftieth  Congress,  first  session,  to  authorize  the  construction  of  a  bridge 
across  the  waters  of  Arthur  Kill  at  or  near  the  town  of  Westfield,  Staten  Island, 
2430 ,  highway  bridge  across  that  part  of  the  waters  of  Lake  Champlain  lying  be- 
tween the  towns  of  North  Hero  and  Albnrgh,  Vt.,  2431 ;  bridge  of  the  Kansas  City, 
Topeka  and  Western  Railroad  Company  across  Missouri  River  at  Sibley,  Mo.,  2434; 
bridge  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company  across  the 
Ohio  River  at  East  Cairo.  Ky.,  2436;  free  wagon  bridge  across  the  Cumberland 
River  near  the  city  of  Nashville,  Tenn.,  2438 ;  bridge  of  the  Ohio  River  Railroad 
Company  across  Great  Kanawha  River,  near  Point  Pleasant,  W.  Va.,  2444 ;  bridge 
across  the  west  channel  of  the  Detroit  River,  to  connect  Belle  Island  Park  with  the 
mainland,  2450 ;  international  bridge  of  the  Sault  Sainte  Marie  Bridge  Company 
across  Sainte  Marie  River,  2456;  bridge  of  the  Nebraska  Railway  Company  across 
Missouri  River  at  Nebraska  City,  2464 ;  combined  railway  and  wagon  bridge  of  the 
Omaha  and  Council  Bluffs  Railway  and  Bridge  Company  across  Missouri  River 
between  Omaha,  Nebr.,  and  Council  Bluffs,  Iowa,  246/ ;  bridge  of  the  New  York 
and  Long  Island  Bridge  Company  across  the  East  River  between  the  city  of 
New  York  and  Long  Island,  2470;  bridge  of  the  Ohio  Valley  Railway  Com- 
pany across  the  Tradewater  River,  Ky.,  2472;  bridge  of  the  Sioux  City  Bridge 
Company  across  the  Missouri  River  at  Sioux  City,  Iowa,  2474 ;  highway  bridge 
of  the  Central  Railway  and  Bridge  Company  of  Newport,  Ky.,  across  the  Ohio 
River,  between  Cincinnati,  Ohio,  and  Newport,  Ky.,  2480;  bridges  of  the  Geor- 
gia Pacific  Railroad  Company  across  the  Sunflower  and  Yazoo  rivers,  2485;  high 
bridge  across  the  Mississippi  River  at  Dubuque,  Iowa,  2492 ;  bridge  of  the  Ohio 
Connecting  Railway  Company  across  the  Ohio  River,  near  the  mouth  of  Cork's 
Run,  in  Allegheny  County,  Pa.,  2497;  bridge  of  the  Georgia  Pacific  Railway  Com- 
pany across  the  Tombigbee  River  at  Waverly,  Miss.,  2507 ;  bridge  of  the  Memphis 
and  Charleston  Railroad  Company  across  the  Tennessee  River  at  Chattanooga, 
Tenn.,  2510;  bridge  of  the  Kansas  City  and  Memphis  Railway  and  Bridge  Company 
across  the  Mississippi  River  at  Memphis,  Tenn.,  2514 :  reports  respecting  interfer- 
ences with  navigation  by  bridges,  causeways,  and  otner  structures,  2525. 

APPENDIX  X  X. 

OCCUPANCY  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS,  2687. 

APPENDIX  Y  Y. 

REPORT  OF  MAJ.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Washington  Aqueduct,  2749 ;  increasing  the  water  supply  of  the 
city  of  Washington,  D.  C,  2755 ;  erection  of  fish- ways  at  the  Great  Falls  of  the 
Potomac,  2766. 
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[EXTRACT  FROM  THE  ANNUAL  REPORT  OF  THE  8ECRETARY  OF  WAR.] 

War  Department, 
Washington  City,  November  30,  1888. 


ENGINEER  BUREAU. 

The  attention  of  Congress  is  again  invited  to  the  defenseless  condi- 
tion of  our  sea  coast  and  lake  frontiers.  The  last  appropriation  for  the 
permanent  defenses  of  the  country  was  made  in  1875,  and  has  long 
since  been  exhausted.  The  importance  of  immediate  and  liberal  action 
looking  to  the  effective  defense  of  our  principal  sea-ports  has  been  fully 
set  forth  in  previous  reports,  especially  in  that  of  November  30, 1886. 
It  would  appear  now  more  important  than  ever  that  such  action  should 
be  taken  at  the  second  session  of  the  present  Congress  in  view  of  the 
fact  that  the  last  session  gave  appropriations  lor  the  construction  of 
heavy  ordnance.  Without  heavy  platforms,  strong  armored  protection, 
and  other  permanent  emplacements,  these  guns  and  mortars  when  fin- 
ished will  be  of  comparatively  little  use. 

The  building  of  modern  gun  and  mortar  batteries  requires  longer 
periods  of  time  than  the  construction  of  the  armament.  It  would  ap- 
pear the  part  of  wisdom  that  the  preparation  of  these  two  important 
components  of  a  well  equipped  defense  should  proceed  simultaneously. 
For  the  beginning  of  the  construction  of  such  defenses  an  appropria- 
tion of  $2,840,000  is  asked  tor. 

For  the  preservation  and  repair  of  the  existing  works,  many  of  which 
are  still  of  great  value  for  secondary  defense  or  as  important  parts  of 
the  contemplated  new  primary  defense,  no  funds  have  been  available 
since  the  appropriation  of  March  3, 1885.  The  consequent  rapid  and 
extensive  deterioration  is  fully  set  forth  in  the  report  of  the  Chief  of 
Engineers.  For  the  preservation  and  repair  of  existing  works  $200,000 
is  requested. 

Torpedoes  and  submarine  mines  are  now  acknowledged  by  all  nations 
to  be  absolutely  necessary  to  the  efficient  defense  of  harbors  and  sea- 
ports. For  the  purchase  of  these,  and  the  necessary  appliances  for 
operating  them,  for  experimenting  to  ascertain  the  best  of  the  many 
torpedo  inventions,  and  for  the  continuing  of  the  construction  of  the 
necessary  casemates,  cable  galleries,  etc.,  for  working  the  submarine 
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miiie  and  torpedo  systems,  $1,890,000  is  recommended.  A  torpedo- 
shed  for  the  storage  of  torpedo  material  for  use  in  San  Francisco  Har- 
bor, to  cost  about  $22,000,  should  also  be  constructed. 

The  Engineer  School  of  Application  at  Willets  Point  has  continued 
its  good  work  under  many  disadvantageous  circumstauces.  General 
practical  instruction  to  the  younger  engineer  officers  has  been  given, 
and  several  artillery  officers  have  taken  a  special  course  in  torpedo  serv- 
ice. Attention  is  invited  to  the  report  of  the  Chief  of  Engineers  on 
the  subject  of  the  post  of  Willets  Point  and  the  engineer  depot  and 
Engineer  Battalion. 

For  the  incidental  expenses  of  the  depot,  for  purchase  and  repair  of 
instruments,  the  purchase  of  material  for  instruction,  for  the  library, 
and  for  a  model  room,  $20,000  is  requested. 

Rivers  and  harbors. — The  river  and  harbor  act  passed  during  the 
second  session  of  the  Forty- ninth  Congress  failing  to  become  a  law,  the 
works  tor  the  improvement  of  rivers  and  harbors  have  been  prosecuted 
during  tbe  last  fiscal  year  with  funds  derived  from  balances  remaining 
on  hand  from  the  appropriations  of  the  act  of  August  5, 1886,  together 
with  such  few  remnants  of  former  appropriations  as  were  available.  In 
many  instances,  these  being  barely  sufficient  to  provide  for  the  care  of 
the  public  property  pertaining  to  the  works,  operations  were  necessarily 
suspended,  to  the  great  detriment  of  the  improvements  concerned.  The 
report  of  the  Chief  of  Engineers  sets  forth  tbe  condition  of  each  im- 
provement, the  extent  of  the  work  performed  during  the  past  fiscal  year, 
and  the  amount  of  money  expended.  In  compliance  with  the  provisions  • 
of  the  river  and  harbor  act  of  March  2,  1867,  estimates  are  presented  of 
the  amount  that  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30,  1890,  together  with  the  probable  cost  of  completion. 
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bridges,  causeways,  or  structures  now  erected,  or  in  process  of  erection, 
do  or  will  interfere  with  free  and  safe  navigation,  and  if  so,  to  report 
the  best  mode  of  altering  or  constructing  tbe  same;  and  which  also  re- 
quires a  report  to  be  made  to  Congress  of  all  cases  in  which  piers, 
breakwaters,  locks;  and  dams,  or  other  structures  or  works  built  or 
made  by  the  United  States  in  aid  of  commerce  or  navigation  are 
used,  occupied,  or  injured  by  a  corporation  or  individual,  and  the 
extent  and  mode  of  such  use,  occupation,  or  injury,  the  Chief  of 
Engineers  was  directed  to  report  thereon  as  required  by  the  act.  A 
communication  enumerating  all  instances  of  interference  with  free  and 
safe  navigation,  not  previously  reported  to  Congress,  was  transmitted 
to  the  House  of  Representatives  December  10,  1887,  and  on  January 
3, 1888,  enumerating  in  like  manner  iustances  of  tbe  use  or  the  occu- 
pancy of,  or  injury  to,  public  works. 

Improvement  of  South  Pass,  Mississippi  River. — The  record  of  this 
work,  in  last  annual  report  of  the  Department,  was  brought  down 
to  September  29,  1887.  Since  that  date  the  channel  has  been  main- 
tained, as  required  by  law,  for  the  full  period  of  one  year,  to  Septem. 
ber  29, 1888,  for  which  payments  have  been  made  amounting  to  $100,000. 
There  has  also  been  paid  $50,000  for  one  year's  interest  on  the 
$1,000,000  retained,  making  the  total  expenditures  to  September  29, 
1888,  inclusive,  $5,600,000. 

During  the  year  mentioned  there  has  been  no  failure  in  the  mainte- 
nance of  the  channel. 

Under  the  provisions  of  the  act  of  March  3,  1875,  and  amendatory 
acts,  one-half  of  the  $1,000,000  remaining  as  security  in  tbe  possession 
of  the  United  States  is  to  be  released  aud  paid  to  James  B.  Eads,  his 
assigns  or  legal  representatives,  wbeu  tbe  prescribed  channel  shall  have 
beei*  maintained  for  ten  years,  and  as  such  period  of  maintenance  will 
in  all  probability  expire  during  tbe  fiscal  year  1890,  an  estimate  for  an 
appropriation  of  $500,000  has  accordingly  been  submitted  for  tbe  action 
of  Congress.  Should  the  appropriation  not  be  made  then,  under  the 
provisions  of  the  act  of  March  3,  1875,  tbe  Secretary  of  the  Treasury  is 
directed  to  issue  the  bonds  of  the  United  States,  bearing  five  per  cent, 
interest,  to  said  Eads  or  his  legal  representatives,  in  payment  at  par 
of  the  warrant  issued  by  the  Secretary  of  War,  as  directed  in  the  same 
act. 

Water  supply  of  Washington,  D.  C— Tbe  work  of  lining  the  tunnel 
with  masonry  had  advanced  September  1,  1888,  in  its  total  length  to 
13,080  feet,  and  there  remained  to  be  lined  at  that  date  7,616  feet.  The 
tunnel  work  was  stopped  on  September  30, 1887,  when  the  appropria- 
tion became  exhausted.  The  deficiency  act,  approved  March  30,  1888, 
appropriated  the  sum  of  $355,000  to  complete  the  tunnel.  On  the 
reservoirs  the  work  under  contract  was  completed  in  October,  1887. 
The  construction  of  the  influent  and  effluent  gate-houses,  necessary  be- 
fore water  can  be  let  in,  has  been  begun. 
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Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington,  D.  C,  October  1, 1888. 

Sir:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  Juue  30, 1888 : 


officers  of  the  corps  of  engineers. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engineers, 
United  States  Army,  at  the  end  of  the  fiscal  year  was  107. 

Since  the  hist  annual  report  the  Corps  has  lost  by  retirement,  death, 
and  resignation  five  of  its  officers:  Brig.  Gen.  James  C.  Duaue,  who 
was  retired  June  30, 1888,  under  the  provisions  of  section  1  of  the  act 
of  Congress  approved  June  30, 1882;  Col.  Quincy  A.  Gillmore,  who  died 
at  Brooklyn,  N.  Y.,  April  7,  1888;  Capt.  George  M.  Wheeler,  who  was 
retired  June  15, 1888,  in  conformity  with  section  1251  Revised  Statutes; 
Capt.  Albert  H.  Paysou,  who  resigned  December  1,  1887;  and  Lieut. 
Oscar  T.  Crosby,  who  resigned  October  22,  1887. 

There  have  been  added  to  the  Corps  three  second  lieutenants :  two 
by  promotion  of  graduates  from  the  Military  Academy,  and  one  by 
transfer  from  the  line.  Three  additional  second  lieutenants  were  ap- 
pointed from  the  Military  Academy  to  date  from  June  11,  1888,  but 
they  did  not  become  available  for  duty  until  after  the  close  of  the  fiscal 
year,  and  are  therefore  not  included  in  the  strength  of  the  Corps. 

On  the  30th  of  June,  1888,  the  officers  were  distributed  as  follows  : 

Office  Chief  of  Engineers 4 

Fortifications  and  river  and  harbor  works 20 

Fortifications,  river  and  harbor  works,  Board  of  Engineers,  and  Board  of  Visitors..  2 
Fortifications,  river  and  harbor  works,  Board  of  Engineers,  and  supervising  en- 
gineer    1 

Fortifications,  Board  of  Engineers,  post  of  Willets  Point,  Engineer  School  of  Ap- 
plication, and  Battalion  of  Engineers 1 

Fortifications,  river  and  harbor  works,  and  light-housoduty 2 

Fortifications,  river  and  harbor  works,  and  supervising  engineer 1 

River  and  harbor  works 22 

River  and  harbor  works  and  light-house  duty 4 

River  and  harbor  works  and  engineer  officer,  military  division 1 

River  and  harbor  works,  Mississippi  River  Commission,  aud  Missouri  Kiver  Com- 
mission   - 1 
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Board  of  Gog  in 
Board  of  Engini 
Board  of  Engin 
Public  bi  """ 


.  River  Commission,  and  light -house  duty  1 

irs,  Board  of  Visitors,  ami  Light-House  Board 1 

in  aud  Board  of  Visitors 1 

rs,  Board  of  Visitors,  and  Mississippi  River  Commission  ...1..  1 

.   „    rod  grounds 1 

Washington.  Aqueduct - 2 

Battalion  of  Engineers  and  Engineer  School  of  Application 12 

Under  orders - 2 

Leave  of  absence 6 

Detached,  on  duty  as  engineer ofUcers  of  military  departments,  with  Light-Home 
Establishment,' at  Military  Academy,  with  Board  of  Commissioners  of  the  Dis- 
trict of  Columbia,  with  the  Mississippi  and  Missouri  River  Commissions,  and 

at  U.  S.  Infantry  and  Cavalry  School 20 
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The  officers  detached  were  on  duty  as  follows: 

Col,  John  G.  Parke,  Superintendent  Military  Academy 1 

Maj.  David  P.  Heap,  engineer  third  light-house  district '. 1 

Maj.  William  Lndluw,  engineer  fourth  light-house  district 1  ■ 

Maj.  Charles  W.  Raymond,  Engineer  Commissioner  of  the  District  of  Columbia.  1 

Muj.  William  S.  Stanton,  engineer  first  and  second  light-house  districts 1 

Maj.  James  F.  Gregory,  engineer  secrotary  of  the  Light-House  Board I 

Capt.JohuC.  Mallery,  engineer  firth  and  sixth  light-house  districts 1 

Capt.  Charles  F.  Powell,  secretary  and  disbursing  officer  of  the  Mississippi  River 

Commission  1 

Capt.  John  G.  D.  Knight,  instructor  of  engineering  at  the  U.  S.  Infantry  and  Cav- 
alry SchOOl :    1 

Capt.  Philip  M.  Price  ami  Lieut.  John  Biddlu,  on  duty  with  Company  E,  Bat- 
talion of  Engineers,  and  at  the  Military  Academy 2 

Cant.  Thomas  W.  Symoos  and  Lieut.  James  L.  Lusk,  assistants  to  the  Engineer 

Commissioner  of  the  District  of  Columbia 2 

Lieut,  Theodore  A.  Bingham,  secretary   ami  disbursing  officer  of  the  Missouri 

River  Commission I 

Lients.  Gustav  J.  Fiebeger,  George  W  Goethals,  and  Eugene  J.  Spencer,  on  duty 

at  the  Military  Academy    3 

Lieut.  John  Millis,  assistant  to  engineer,  third  light-house  district 1 

Lieut.  William  C.  Lnngfitt,  engineer  officer  Department  of  the  Columbia 1 

Lieut.  Hiram  M.  Chittenden,  engineer  officer  Department  of  the  Platte 1 
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last  appropriation,  and  was  practically  exhausted  by  the  end  of  the 
fiscal  year  for  which  it  was  appropriated.  The  estimates  of  this  office 
for  the  fiscal  years  ending  June  30,  1887,  1888,  aud  1889,  were  $175,000 
each,  ami  the  estimate  for  the  fiscal  year  ending  June  30, 1890,  has  been 
increased  by  $25,000  to  cover  additional  damage  and  deterioration  in- 
cident to  over  two  years  of  absolute  neglect.  The  failure  to  obtain  any 
appropriations  for  1887  necessitated  the  practical  abandonment  of  all 
permanent  and  other  defenses  where  there  were  no  garrisons,  or  where 
ordnance  sergeauts  could  not  be  detailed  to  take  charge.  Portable 
property  was  secured  as  well  as  possible  and  the  fort-keepers  dis- 
charged. 

Neglect  of  any  structure,  however  massive  or  well  built,  results  in 
more  or  less  rapid  deterioration,  and  we  find  to-day  everything  con- 
nected with  our  permanent  defenses,  which  are  dependent  upon  annual 
appropriations  for  their  maintenance  and  repair,  goiug  to  rack  and  ruin ; 
slopes  overgrown  with  grass  and  weeds  and  gullied  by  the  rain ;  walks 
and  roads  ragged  and  nntrimmed  and  full  of  holes  and  breaks;  ditches 
and  drains  filled  up  or  fallen  in  and  pools  of  stagnant  water  on  the 
parades  and  in  the  casemates ;  the  sewers  in  bad  order  with  the  conse- 
quent evils;  mortar  and  cement  falling  from  the  joints  of  masonry  for 
want  of  repointing;  timber  guu  and  ammunition  platforms  rotten  oi 
decayed,  and  permanent  concrete  or  masonry  platforms  settling  or  out 
of  plumb,  thus  preventing  the  proper  service  of  the  guns;  casemates 
and  quarters  leaky,  unhealthy,  and  uninhabitable;  magazines  damp 
aud  useless;  revetment  walls  on  water  fronts  falling  down,  and  waves 
making  serious  and  rapid  encroachments  on  valuable  ground,  thus 
impairing  eligible  sites  for  future  works,  and  generally  about  the  un- 
garrisoned  forts  an  appearance  of  total  abandonment  aud  decay,  and 
from  the  commanders  of  garrisoned  forts  continued  and  urgent  appeals 
to  keep  the  works  in  proper  repair  for  the  comfort  and  convenience  of 
the  garrison  aud  the  efficient  use  of  the  armaments. 

Many  of  these  works  are  still  of  value,  either  in  themselves  directly 
for  minor  defense,  or,  in  connection  with  new  works  projected  for  the 
defense  of  our  harbors.  The  estimate  submitted  is  for  the  preservation 
and  repair  of  such  fortifications  as  are  still  of  value. 

ESTIMATES   OP   APPROPRIATIONS   REQUIRED   FOR  1889-'90. 

For  construction  of  gnn  and  mortar  batteries  for  defense  of  onr  chief  sea- 
ports    $2,840,000 

For  protection,  preservation,  and  repair  of,  and  preparation  of  plans  for, 
fortifications  for  which  there  may  be  no  special  appropriation  available.        200, 000 

For  purchase  of  submarine  mines  aud  necessary  appliances  to  operate 
them  fur  closing  the  channels  leading  to  our  principal  sea-ports 300, 000 

For  needful  casemates,  cable  galleries,  etc.,  to  render  it  possible  to  oper- 
ate Miibmariue  mines 1, 560, 000 

For  continuing  torpedo  experiments  and  for  practical  instruction  of 
engineer  troops  in  the  details  of  service 30,000 

For  torpedo  shed  at  San  Francisco  Harbor 22,000 

Total 4,952,000 

THE  BOARD  OF  ENGINEERS. 

The  Board  of  Engineers  stationed  in  New  York  City  consisted  of  Col. 
Thomas  Lincoln  Casey,  Coi.  Henry  L.  Abbott,  Col.  William  P.  Craig- 
LilL,  (Jol.  Cyras  B.  Comstock,  Lieut.  Col.  David  C.  Houston,  Lieut.  Col. 
Walter  McFarland,  Maj.  William  It.  King,  and,  when  so  ordered,  the 
officer  in  charge  of  the  work  under  consideration. 
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closed  and  his  filial  report  rendered  to  the  Secretary  of  War.  He  lias 
also  served  as  a  member  of  the  Board  of  Visitors  to  the  Engineer  School 
of  Application  at  Willets  Point;  as  a  member  of  Board  of  Engineer 
Officers  on  bridges  across  the  Arthur  Kill,  Staten  Island,  New  York  ; 
and  upon  special  boards  for  the  examination  of  officers  of  the  Corps 
of  Engineers  for  promotion. 

Col.  Henry  L.  Abbot  has  continued  in  charge  of  certain  experiments 
with  torpedoes  and  as  a  member  of  the  Board  of  Officers  and  Civilians 
on  Coast  Defense.  He  has  served  as  a  member  of  the  Board  of  Visi- 
tors to  the  Engineer  School  of  Application  and  of  special  boards  for  the 
examination  of  officers  of  the  Corps  of  Engineers  for  promotion,  and  on 
hoard  to  report  on  plan  and  location  of  bridge  across  the  Mississippi 
Kiver  at  Dubuque,  Iowa.  He  examined  and  reported  upon  the  site  of 
ili*  new  bridge  across  the  Arthur  Kill,  Staten  Island,  New  York,  and 
delivered  a  course  of  lectures  on  sea  coast  defense  at  the  Naval  War 
College,  Newport,  R.  I.,  during  the  term  beginning  in  September,  1887. 
He  was  assigned  to  the  charge  of  the  office,  the  river  and  harbor  works, 
;uid  the  fortifications  of  the  late  General  Q.  A.  Gillmore  at  his  decease, 
iind  has  supervised  the  transfer  of  these  works  to  the  several  officers 
now  iu  charge.    This  duty  is  still  unfinished. 

Col.  William  P.  Craighill  has  continued  as  a  member  of  the  Board 
since  December  24,  1880,  for  the  consideration  of  such  matters  of  impor- 
tance as  the  Chief  of  Engineers  has  designated.  In  addition  to  conduct- 
ing the  works  of  river  and  harbor  improvement  and  fortifications  with 
which  be  has  been  charged,  he  has  been  su]>ervising  engineer  of  the 
districts  of  Captains  Hinman,  Bixby,  and  Black.  Lieutenants  Abbot 
and  Carter,  United  States  Corps  of  Engineers,  an. I  Mr.  S.  T.  Abert, 
Cuited  States  agent,  and  has  served  on  special  boards  as  follows:  For 
improvement  of  Cape  Fear  Kiver,  North  Carolina  ;  on  improvement  of 
the  Potomac  River,  District  of  Columbia;  on  permanent  improvement 
of  Delaware  River  and  Bay ;  on  construction  of  the  locks  and  canal  at 
the  Cascades,  Columbia  River,  Oregon;  on  removal  of  islands  and 
shoals  iu  Delaware  River  between  Philadelphia,  Pa.,  and  Camden,  N. 
.1.,  and  as  a  member  of  joint  advisory  board  to  State  harbor  commis- 
sioners of  Norfolk,  Portsmouth,  and  Norfolk  County,  Va. 

Col.  C.  B.  Comstock  returned  to  duty  from  sick  leave  of  absence  De- 
«*iul>er  5,  1S87.  He  has  continued  a  member  of  the  Mississippi  River 
Commission,  and  has  been  its  president  since  May  10, 1888;  he  has  also 
served  as  a  member  of  the  Board  of  Visitors  to  the  Engineer  School  of 
Application  ;  on  boards  for  improvement  of  Cape  Fear  River,  and  the 
Potomac  River  in  the  vicinity  of  Washington;  and  on  board  to  consider 
ami  leport  upon  removal  of  islands  and  shoals  in  Delaware  River  be- 
iweeii  Philadelphia,  Pa.,  and  Camden,  N.  J. ;  also  a  member  of  board 
u*t  examination  of  officers  of  the  Corps  of  Engineers  for  promotion. 

Lieut.  Col.  D.  C.  Houston  has  been  the  disbursing  officer  of  The  Board 
of  Engineers.  He  has  conducted  the  various  works  of  river  and  harbor 
improvement  and  of  fortifications  under  his  charge,  and  has  served  as  a 
a  member  of  the  Board  of  Visitors  to  the  Engineer  School  of  Application. 

Lieut.  Col.  Walter  McFarland,  in  addition  to  conducting  the  works 
c»f  river  and  harbor  improvement  and  of  fortifications  with  which  he  is 
charged,  has  served  as  a  member  of  the  Board  of  Visitors  to  the  Engi- 
neer School  of  Application  and  of  the  Board  on  Improvement  of  Dela- 
ware River  and  Bay.  He  also  inspected  the  works  in  charge  of  Majors 
Crust  and  Damrell  and  Captains  Hoxie,  Tuber,  and  Black. 

Major  William  R.  King  has  commanded  the  Post,  the  Engineer  School 
of  Application,  the  Engineer  Depot,  and  the  Battalion  of  Engineers  at 
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Willets  Point,  New  York.  He  has  had  charge  of  the  construction  of 
Fort  Schuyler,  of  fort  and  engineer  depot  at  WUletfs  Pointy  of  tor* 
pedoes  for  harbor  defense,  and  of  experiments  with  torpedoes;  also 
charge  of  the  construction  of  officers'  quarters,  mess,  etc!,  at  Willets 
Point,  and  of  disbursements  for  the  same.  He  has  served  on  special  board 
,  lor  examination  of  officers  of  the  Corps  of  Engineers  for  promotion,  and 
on  board  of  engineer  officers  on  bridges  across  the  Arthur  Kill,  Stateu 
Island,  Sew  York. 

Sea-coast  fortifications. — The  Board  of  Engineers  has  nothing  further, 
to  add  to  its  reports  of  last  year,  contained  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  18S7,  respecting  the  necessity  for  modern  de- 
fenses along  the  seaboard,  and  the  urgency  for  the  emplacement  of 
high-power  guns  and  rifled  mortars  in  our  important  harbors,  together 
with  the  preparation  for  the  working  and  establishing  of  obstructions 
by  mines  in  the  fairways  of  approach  to  the  several  harbors  in  ques- 
tion. 


POST  OF  WILLETS  POINT,  NEW  TOEK. 

At  the  close  of  the  fiscal  year  ending  June  30, 1888,  the  garrison  con- 
sisted of  20  commissioned  officers  and  352  enlisted  men. 

During  the  year  the  Quartermaster's  Department  completed  several 
much-needed  improvements,  such  as  the  supply  of  water  from  the  flush- 
ing works,  bath-tubs,  water-closets,  etc.,  in  barracks  and  quarters,  an 
adequate  sewerage  system,  new  double  set  of  officers'  quarters,  and  new 
hospital ;  and  began  the  laying  of  a  system  of  brick  side-walks. 

Improvements  recommended  are :  A  new  set  of  barracks ;  new  quar- 
termaster's and  commissary  store-house,  properly  located;  to  clean  oat 
and  deepen  the  lagoon  and  ditch  between  the  post  and  main  land ;  the 
reconstruction  of  tiie  soldiers'  laboratory  destroyed  by  fire  In  Novem- 
ber, 1886 ;  and  a  suitable  building  to  contain  the  collection  of  engineer 
models. 

The  health  of  the  garrison  has  been  satisfactory  (but  four  deaths,  two 
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Point,  Sew  York ;  Company  B,  at  West  Point,  N.  Y.  Company  D  is 
not  organized. 

A  roster  of  officers  and  changes  is  given  in  report.  

Recruiting  has  been  done  by  enlistments  and  re-enlistments  at  Wfl- 
lets  Point,  and  by  assignment  from  the  general  depot  at  David's  Island, 
yew  York  Harbor. 

Daring  the  year  the  losses  have  been  134  and  the  gains  134. 

The  battalion  has  been  drilled  and  instructed  in  the  various  subjects 
pertaining  to  their  duties  as  engineer  troops. 

EXPERIMENTS. 

• 

In  the  absence  of  appropriations  for  u  torpedoes  for  harbor  defenses" 
for  the  past  two  years,  no  addition  could  be  made  to  the  supply  of 
materials,  and  no  systematic  course  of  experiments  could  be  made 
towards  the  future  development  of  the  system,  to  keep  pace  with 
improvements  constantly  being  made  in  such  appliances  abroad. 

A  few  simple  experiments  were,  however,  made  with  such  facilities 
as  were  available,  a  brief  account  of  which  will  be  found  in  the  report 
of  the  officer  in  charge  of  the  Engineer  School  and  Depot  at  Willets 
Point  (Appendix  No.  1). 

ENGINEER  DEPOT— PUBLIC  BUILDINGS  AND  CONSTRUCTIONS. 

The  building  for  an  officers'  mess  and  library  was  completed  and  oc- 
cupied during  the  year. 

Instruments  have  been  purchased,  repaired,  and,  when  required, 
issued  to  officers  of  the  Corps  in  the  field. 

Observatory  dome  repainted.  Water  brought  into  officers'  labora- 
tory. The  printing,  book-binding,  draughting,  j photographing,  litho- 
graphing, engine-driving,  general  work  of  repair  and  preservation  of 
property,  buildings,  and  care  of  animals,  have  been  done  by  engineer 
soldiers.  The  steamer  David  Bushnell  was  placed  on  the  ways  during 
the  winter,  but  could  not  be  repaired  ai^d  launched  in  the  spring,  owing 
to  a  failure  of  the  appropriation  for  the  torpedo  service. 

A  small  testing-machine  was  improvised  for  measuring  the  strength 
of  wire,  rope,  etc. 

Materials  required  were  purchased  and  issued  for  use  here,  and  the 
necessary  office  work  of  the  depot  was  performed. 

STATEMENT  OF  FUNDS. 

CVwpress  appropriated  for  the  fiscal  year  ending  June  30,  1888 $6, 500. 00 

Of  thi»  ha«  tx*u  expended  and  pledged <>,  4U4. 32 

So  Appropriation  as  yet  available  for  the  fiscal  year  ending  June  30,  188D, 

except  an  extension  for  the  month  of  July,  1868,  of 540. 90 

Tfcew  will  be  required  for  the  fiscal  year  ending  June  30,  1890— 

For  incidental  expenses  of  depot $5, 000. 00 

For  purchase  of  materials  for  instruction 1,500.00 

For  purchase  and  repair  of  instruments 5, 000. 00 

For  purchase  of  professional  works  for  the  library 500.00 

For  a  building  to  contain  engineer  models 8, 000. 00 

In  all 20,000.00 

(See  Appendix  No.  1.)  # 
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ATLANTIC  COAST  AND  GULF   OF    MEXICO. 

IMPROVEMENT   OF   RIVERS  AND   HARBORS  IN   THE  STATES  OP  MAINE, 

AND*  NEW  HAMPSHIRE. 

Officer  in  charge,  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers. 

1.  Lubec  Channel,  Maine. — This  channel  lies  between  the  eastern  ex- 
tremity of  Maine  and  Cainpo  Bello  Island,  belonging  to  the  Dominion 
of  Canada.  Originally  the  channel  was  but  5  feet  in  depth  at  mean  low 
water,  and  but  2  feet  at  low  water  of  spring  tides. 

The  original  project  of  improvement  adopted  in  1879,  proposed  wid- 
ening and  deepening  the  channel  by  dredging,  where-  necessary,  from 
the  Narrows  to  the  Western  Bar  Beacon,  so  as  to  give  a  width  of  200 
feet  and  a  depth  of  12  feet  at  mean  low  water,  or  9  feet  at  low  water  of 
spring  tides.    This  part  was  completed  in  1883. 

The  present  project  contemplates  increasing  the  width  to  275  feet,  and 
to  300  feet  in  the  bends.     Length  of  channel,  2}  miles. 

The  amount  expended  upon  this  improvement  to  June  30, 1887,  was 
#139.032.04.  The  resulting  improvement  to  navigation  iu  this  thorough- 
fare has  been  great,  as  it  has  made  a  channel  of  the  specified  depth, 
and  varying  from  200  to  278  feet  wide,  besides  a  stone  jetty  near  the 
Sarrows  to  direct  the  strong  current. 

Daring  the  last  fiscal  year  there  has  been  expended  the  sum  of 
£)A~>7.93.  in  widening  the  channel  by  dredging,  resulting  in  obtaining 
it*  full  width  for  nearly  half  the  length  from  the  lower  end. 

The  estimated  cost  of  completing  the  improvement  heretofore  ap- 
proved is  *22,500. 

It  is  proposed  to  expend  any  funds  which  may  be  available  for  the 
ensuing  year  in  widening  the  channel  to  complete  the  present  project  as 
far  as  practicable. 

Joly  1,  l-^T,  amount  available $9,067.96 

Jilv  1.  l.-f»*.  amount  expended  during  the  fiscal  year,  exclusive  of  liabili- 
nW  outstanding  July  1,  1887 9,057.93 

July  1,  IS'-'*,  balance  available 10.03 

Aoioiitit  appropriated  by  act  of  August  11,  18S6 20,000.00 

A3j.:nnt  available  for  fiscal  year  ending  June  30,  1889 20,010.03 

i' Amount  (estimated)  required  for  completion  of  existing  project 2,500.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
;     harbor  acts  of  lefGo1  aud  18i>7. 

See  Appendix  A  1.) 

-.  Moose  a  bee  liar,  Maine. — The  project  for  this  improvement  was 
adopted  in  1  SSI,  the  object  being:  to  give  a  direct  channel  over  the  bar 
bavin;?  ;i  width  of  200  feet  and  a  depth  of  14  feet  at  mean  low  water. 
Tbe  old  channel  was  indirect,  crooked,  and  dangerous. 

The  entire  amount  expended  to  June  30,  1887,  upon  the  improvement 
Lis  been  $:*0,:&9:3.11. 

The  dredjred  channel  over  the  bar  was  completed  in  September,  1885, 
«*«l  there  remains  to  complete  the  project  only  the  removal  of  the  small 
M~t?  known  as  "  Steamboat  Ledge."  The  amount  available  is  sufficient 
to  complete  the  work  as  originally  planned. 

The  detailed  survey  of  the  ledge  was  completed  in  June,  1887,  and  a 
•  oQtract  for  removal  of  "  Steamboat  Ledge  v  to  a  depth  of  15  feet  at  mean 
tow  water  was  concluded  in  August. 
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*      • 

(Amount  (estimated)  required  for  completion  of  existing  project $30,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890.  10, 000  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  aud  1867. 

(See  Appendix  A3.) 

4.  For  commencing  the  construction  of  a  breakwater  from  Mount  Desert 
to  Porcupine  Island,  Maine. — This  is  a  new  work.  The  officer  in  charge, 
in  his  report  upon  the  survey,  made  in  compliance  with  the  act  of 
August  5,  1886,  printed  in  Appendix  A  of  the  Ke|K>rt  of  the  Chief  of  En- 
gineers for  1887,  page  483,  stated  that  with  the  view  to  affording  pro- 
tection on  the  south  and  southeast  Hides  of  the  harbor  a  breakwater  is 
necessary,  and  that  the  only  practicable  location  for  it  is  between  Kouud 
Porcupine  Islaud  ana  one  of  the  adjacent  points  in  Mount  Desert  Isl- 
and.   The  estimated  cost  of  the  work  is  given  at  $500,000. 

The  river  and  harbor  aet  of  August  11,  18S8,  appropriates  for  com- 
mencing the  work  $50,000,  and  $100,000  may  be  proiitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11, 1888 •--.  $50,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  project 450,000.00 

J  Amount  that  can  be  proiitably  expended  in  fiscal  year  on  ding.  J  one  30, 1890  100, 000. 00 
|  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  18(57. 

5.  Bagaduce  River,  Maine. — To  comply  with  the  requirements  of  the 
river  and  harbor  act  of  August  5,  1886,  a  preliminary  examination  aud 
lurvey  was  made  of  the  Bagaduce  River  between  the  towns  of  Peuob- 
ficot  aud  Brooksville,  Me. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congress 
February  8,  1888,  aud  printed  as  House  Ex.  Doc.  No.  157,  Fiftieth  Con- 
gress, first  session. 

The  estimated  cost  of  straightening  and  deepening  the  channel, 
pn>l»osed  by  the  officer  in  charge,  to  give  a  width  of  100  feet  from 
Bridge"*  Point  to  the  village  of  South  Penobscot,  with  a  depth  of  5  feet 
at  low  water,  is  $45,000. 

The  river  and  harbor  act  of  August  11,  1888,  contains  an  appropria- 
tion of  $3,000  for  the  proposed  improvement,  and  $10,000  may  be  prof- 
iublv  expended  in  continuing  it  during  the  fiscal  year  ending  Juno 
30. 1890. 

Amount  appropriated  by  act  of  August  11,  1888 - S3, 000. 00 


i 


'Amount  (estimated)  required  for  completion  of  existing  project 4*2, 000. 00 

I  A  mount  that  can  be  proiitably  expended  in  fiscal  yearending  June  30, I8i>0    10, 000.  CO 
'  Submitted  in  compliance  with  requirements  of  sections  '2  of  river  and 
harbor  acts  of  1866  and  18(57. 

6.  Bangor  Harbor  and  Penobxcot  River,  Maine.— The  present  project 
for  this  improvement  consists  in  widening  the  channel  to  300  feet  by 
dredging  opposite  Bangor  to  a  depth  of  11  feet  at  extreme  low  water, 
also  to  widen  the  channel  aud  remove  obstructions  in  Crosby's  Narrows. 
The  estimated  cost  of  the  entire  improvement  is  $75,000. 
The  former  channel  at  Bangor  was  too  narrow  to  accommodate  the 
nniuerous  vessels  in  connection  with  the  lumber  rafts,  which  often  re- 
quire much  space. 

There  was  expended  upon  the  work  to  June  30,  1887,  the  sum  of 
t2U.403.97.  The  result  was  the  required  increase  of  width  for  a  distance 
of  over  half  a  mile. 

A  contract  for  continuing  the  work  has  been  in  force  duriug  the  last 
year,  but  the  contractors  have  not  made  satisfactory  progress.    The 
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(Sec  Appendix  A  2.) 
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-::.iftetl  to  Congress  February  2, 1883,  and  printed  as  House  Ex. 

N«».  141,  Fiftieth  Congress,  first  session. 

-i.twy  of  this  harbor  was  made  in  1872,  and  subsequently  two 
.  uls.  each  80  feet  wide  and  6  feet  deep,  were  dredged  to  the  ripper 

<>i  the  basin.  The  present  project  contemplates  dredging  the  ap- 
.'.'ii  to  these  channels  to  a  depth  of  10  and  12  feet ;  the  deepeniug 

:*»  channels  to  10  feet,  and  their  extension  to  the  upper  end  of  the 
>or  with  a  depth  of  5  feet  at  mean  low  water,  at  an  estimated  cost 

-  J-V'-O. 

t  i:i*  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,000  for 
.  -  work,  and  a  further  sum  of  910,000  could  be  profitably  expended 
.  iirou  during  the  fiscal  year  ending  June  30, 1890. 

imt  appropriated  by  act  of  August  11,  18&i $5,000.00 

'.  •jmint  (estimated)  required  for  completion  of  existing  project 20, 530. 00 

\  :jiiMut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10,000. 00 
>  .i 'knitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i.;-.rbor  acts  of  I860  and  1807. 

X  Uockport  Harbor,  Maine. — The  river  and  harbor  act  of  August  5, 
Ivmj,  provided  for  a  preliminary  examination  and  survey  of  Rockport 
:Urbor.  A  report  of  the  results  of  the  survey  was  transmitted  to  Con- 
fess February  2, 1888,  and  printed  as  House  Ex.  Doc.  No.  141,  Fiftieth 
Omgress,  first  session,  which  contains  an  estimate  of  $14,000  for  remov- 
ing a  shoal  in  the  vicinity  of  the  wharves  to  a  depth  of  12  feet  mean  low 
witter.  The  present  depth  upon  this  shoal  varies  froin"l£  feet  to  11 J 
feet. 

The  river  and  harbor  act  of  August  11, 1838,  appropriates  $10,000  for 
this  harbor,  and  an  additional  sum  of  $4,000  could  be  profitably  ex- 
]*»nded  in  completing  the  removal  of  this  shoal  during  the  fiscal  year 
ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  XSSS $10, 000. 00 

'Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :t0, 1&K>      4, 000. 00 
"i  Sn  limit  ted  in  corapliauco  with  requirements  of  sections  'J  of  river  and 
[    harbor  acta  of  1HGC  and  1SG7. 

10.  Harbor  at  Rockland,  Maine. — The  project  for  improving  this  harbor 
adopted  in  1881,  consists  in  the  construction  of  two  breakwaters  to 
protect  the  shipping  in  the  harbor  and  to  make  it  a  harbor  of  refuge. 
The  harbor  was  open  to  all  easterly  winds  and  seas,  and  the  break- 
waters when  completed  will  afford  still  water  and  good  anchorage. 

There  bad  been  expended  on  the  improvement  to  June  30,  1887,  the 
win  of  *1U5,G31.7G. 

As  a  result  the  breakwater  from  Jameson's  Point  had  been  completed 
its  full  length  of  1,900  feet  from  high-water  mark  on  shore,  and  to  a 
height  of  5  feet  above  mean  low  water.  It  has  been  found  necessary 
to  raise  the  top  to  mean  high-water  level,  and  this  work  has  beeu  com- 
menced at  the  outer  extremity. 

Daring:  the  year  ending  June  30,  1888,  there  has  been  expended  the 
Mini  of  $14,684.84.  As  a  result  the  breakwater  has  been  completed  to 
high-water  level,  for  a  distance  of  U71  feet  from  the  outer  end,  making  it 
:*)  feet  wide  on  top. 

The  beacon  has  l>een  removed  from  its  old  position  and  re-erected  on 
iheonter  end  of  the  breakwater. 

The  estimated  cost  of  completing  the  first  breakwater  to  the  level  of 
bijrh  water,  and  the  second  to  mean  sea-level,  as  originally  planned,  is 
fcwO.UOO.  The  amount  that  has  been  appropriated  for  this  work  is 
11:2,500. 
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improvement  lias  been  somewhat  <■  ■  "*'  *t0P  t'ie  seaa  which,  at 
under  the  contract  will  be  completi-i 

The  amount  expended  during  tin-  ^  w'11  °o  applied  towards 

The  balaneeof  the  available  fund  ■"  ~°  lhe  ,evel  of  high  water. 

contract,  with  the  necessary  contii  fIB.tffid.ai 

The  estimated  amount  required  ;  ■  -scIn»i«of  liabilities 

Under  the  requirements  of  the  t!  I4.6M.84 

ti  preliminary  examination  ami  Q  iki  40 

River  from  Bangor  to  Bnckspn  --    ,.^.!!!!!"!!"!1!!!!    :u>! iW bu 

surrey  was  transmitted  to  Cop-  

HonseEx.  Doc.  No.  133,  Fifth:;..  '■ :™ 3-f,i^.ju 

The  officer  in  charge  estimn  •-»«■.  uroi«t             ~vnmm 

poses  at  $305,000.  ^JKKSRfc'iSfi  n,'Mk« 

The  amount  available  will  !»■■        _.„.,.jf'««tiMMti  of  river  and 
Narrows,  and  Backsport  and 

July  1, 1857,  amount  available 

"$&8&£EH2i$\ ":"     -  —  -»»»«»'« <°  <pr  «•*  «f  *■«*» 

July  l,  1888,  outstanding  liabllm  \*  .vquirenieuts  of  the  river  and  bar- 

July  l,  1888,  amount  covered  by  .        1^  u.micV  examination  and  survey  were 

]  je  iocalities  named. 

^«a«irvev  was  transmitted  to  Congress 
..'■       _  j  House  Ex.  Doc.  No.  133,  Fiftieth  Con- 

.  (i»:ag  the  river,  completed  in  1877,  pro- 

•IjiMiI  to  Gardiner,  n  distance  of  1 1  miles, 

1,  j*  '.ow  water,  or  li>£  feet  at  high  water, 

t  ruileu  more,  100  feet  widr,  6£  feet  deep 

~\*„ji  high  water. 

"  .'j^.mnteil  to  the  portion  of  tbe  river  between 

"*     ^e*bed  localities  below. 

*    m<*tvf  by  the  officer  in  charge  are  estimated  to 

*  a  ^rcaniv  being  the  Improvement  of  "  Love 

-   m\.i  t«vv*t of euw.ioo. 

tst  11,  18SS,  appropriates  $75,UOO 


Amount  available  foe  fiscal 
J"  Amount  (estimated)  reqii' 

(  Amount  that  can  be  iirolil, 
Submitted  in  compliauti: 

t  barbor  acts  of  1SJG  an- 1 
(See  Appendix  A  1 

7.  Belfast  Harbor, 
the  wharf-fronts,  ens? 
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.riving  a  depth  of  1*0  feet  over  an  area  of  about 

i.il  100  feet  wide. 

It'll  in  last  fiscal  year  was  $27,051.75. 
:  rhc  channel  wili  be  a  tfre.it  beuefit  to  t be  facilities 
hipping  by  transatlantic  steamers  and  other  large 


;j liable  and  those  asked  for  are  to  be  expended  in  com- 

■  >ject. 

I'Miu*  available $27, 9T>9. 41 

m M mur  expended  dnring  lineal  vour,  exclusive  of  liabilities 
■-.July  1, 1^87 ! 27,951.75 

— .  balance  available 7.66 

.     impropriated  by  actof  August  11,  1868 40,000.00 

-   •  va\ 'able  for  fiscal  year  ending  June  IK),  le89 40,007.66 

'..:.->;xul  f  estimated)  required  for  completion  of  existing  pro  joe  t 65,  000.00 

'-  '.-juuii?  that  can  be  profitably  expended  in  fiscal  year  ending  .Juno:  50, 1890    65, 000. 00 
-  il'tniued  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

See  Appendix  A  7.) 

13.  Channel  in  Back  Core,  Portland,  Maine. — The  project  for  this 
improvement,  adopted  in  1886,  consists  in  widening  and  deepening  the 
rhauuel  to  give  12  feet  depth  at  mean  low  water  and  a  width  of  300 
fret  for  a  distance  of  about  5,000  feet,  following  the  harbor  commas- 
doners'  line. 

Originally  the  channel  was  only  navigable  at  high  stages  of  water; 
it  was  bat  8  feet  deep  at  low  water,  and  that  depth  did  not  exteud  more 
than  half  its  length. 

Amount  expended  to  June  30,  1887,  was  but  $1,447.37,  which  was 
mainly  for  necessary  surveys,  maps,  and  other  preliminary  work. 

Daring  the  last  year,  under  the  contract  previously  rei>orted,  there 
has  been  removed  49,602  cubic  yards  of  material  from  the  channel. 

The  expense  of  this  work  has  been  $9,281.02. 

The  resulting  channel  has  the  full  depth  and  width  of  72  feet  for  over 
2,000  feet,  and  a  width  of  24  feet  for  930  feet  additional. 

Fifty  thousand  dollars  could  be  profitably  expended  in  each  year 
until  the  improvement  is  complete.  The  amount  available  and  that 
asked  is  to  be  applied  to  extending  and  widening  the  channel. 

The  widening  the  channel  as  planned  will  greatly  increase  the  facili- 
ties for  receiving  and  shipping  numerous  freights,  such  as  coal  and 
baud  in  g  materials. 

July  1,  1?*87,  amount  available $24, 8tW.  63 

Julr  l.l)^8,amountexpendedduringtiHcalycar,oxeliisivtM)nia- 

b'ilities  oatsanding  Jnly  1.  1887 '. *6,8>0. 35 

J*ly  1,  1888,  outstanding  liabilities 2,400.f)7 

Jaiv  1,  1838,  amount  covered  by  existing  contracts  14,950.00 

24,231.0-i 

July  1,  1898,  balance  available 571.61 

amount  appropriated  by  act  of  August  11.  18^ 25,000.00 

lmonnt  available  for  fiscal  year  ending  June  3 ),  1  *^9 25, 571, 61 

BNG  88— —2 
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' .UvJM  -.:-iit;li.i.-.i)  niMiifrml  fiir  completion  of  existing  pw^eot |l3fl.7:*.« 

_,  Atiri'in'  thai  .mi  lm  TiruftrablyiixuvnfUMl  III  tinrxl yearonding  JoneS0,W80    M. 000. 01 
,  fu'jf.'i:tt.al  in  ciiiiijjl!;iiii.e  wiili  rccimruiiitiuiM  of  Motions  2of  rivar  and 
1      t.*il*ir  me.U  of  1*91  and  l#i7. 
S**  Appendix  A  8.) 

1 1,  fircakwater  at  mouth  of  Soot  River,  Maine.— This  breakwater  wai 
partially  (milt  in  1#M  to  1873.  In  1S83  it  was  foand  necessary  to  com 
pletij  tin:  breakwater  to  the  full  height  of  15  feet  and  top  width  or  H 
feci,  to  ni'.t;uni  the  object  of  preventing  the  sand  from  drifting  into  ttat 
channel,  .mil  maintaining  a  bar  at  the  mouth  of  the  Saoo  Eiver. 

There  hud  been  expended  upon  this  work  to  the  30th  of  Jane,  1887. 
(lie  sum  of  420,024.04. 

Ah  ii  result,  the  breakwater  had  been  fully  completed  from  its  outei 
end,  a  distance  of  710  feet,  except  the  cap  stones  for  100  feet. 

The  completion  of  the  breakwater  thus  far  has  had  no  perceptibh 
effect  upon  the  depth  of  water  over  the  bar. 

In  the  last  fiscal  year  there  has  been  expended  the  Bam  of  $7,474.48 

The  breakwater  has  been  entirely  completed  to  a  point  1,310  feet  from 
the  outer  end,  repaired  a  further  distance  of  392  feet,  and  the  befcoot 
has  lieeu  placed  in  a  vertical  position. 

Th><  oriKinnl  oHilumto,  an  umuiidml,  fur  completion  of  old  breakwater  was. ..  (70,001 
Annum t  iipprupriiiioil 87,601 

K-liiiwInilixiiotintHlill  n«|iiin<d 42,601 

This  sum  can  be  profitably  expended  in  a  single  year. 

The  amount  available  and  I  hat  asked  for  year  ending  Jane  30, 1800. 

are  in  be  applied  to  completion  of  oluVbreak water. 

,Inlv  I.  lfH?,mi utmiiilalil.1 »7,47o.» 

,J  iilv  I.  1H-Jw,  iiiii'Minl.  i-vLn-iiiliil  itiiriiij!  tiwul  your,  exclusive  of  liabilities 
•„,!■ i.l.i.,. July  I,  If s: 7,474.* 

.lull   I,  lim,  h.ilii vuilal.l- I.  41 

An ■iLii|i|.m|>riuli<il  by  ii.-l.  of  Aiuriinl  11,  18HH 12.500.01 

Amnmil  iiuiildlili-  liir  I'im-uI  jear  i-luling  J  mm  'M,  im> 13,601.* 
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Jay  1,  1887,  amount  available 111,935.24 

July  lf  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oaUtandingJuly  1, 1887 11,871.56 

Julv  1.  1B88,  balance  available 63.68 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 10,063.68 

f  Amount  (estimated)  required  for  completion  of  existing  project —     40, 000. 00 

i  Amount  that  can  be  profitably  expended  infiHcalyearending  June30, 1890    25, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  10.) 

• 

16.  Kennebunk  River,  Maine. — All  the  projects  for  improving  tbis  river 
hare  been  completed. 

There  have  been  no  appropriations  since  1881. 

The  small  balanee  remaining  June  30, 1887,  has  been  partly  expended 
in  making  needed  repairs  upon  the  old  wooden  pier. 

The  works  completed  consist  of  stone  piers,  supplemented  by  crib- 
work  to  keep  the  channel  open  at  and  uear  the  month. 

Total  expended  to  Jnno  30, 1887,  $64,8,*8.GC. 

No  further  improvements  are  at  present  contemplated. 

Jnly  1,  1887,  amount  available $336.34 

Jnly  1, 1884,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 236.92 

July  1,  1888,  balance  available 99.42 

(See  Appendix  A  11.) 

17.  Harbor  at  York,  Maine. — The  project  for  this  improvement  adopted 
in  1886,  has  for  its  object  the  widening  of  the  channel  in  three  bends 
where  it  did  not  exceed  75  feet  of  a  navigable  depth,  and  where  the 
tidal  currents  are  very  rapid.  Tbe  chaunel  at  the  points  mentioned  is 
to  be  widened  by  dredging  and  removing  such  rock  as  may  be  fonnd. 

The  expenditures  previous  to  June,  1887,  were  but  $680.65,  making  no 
apparent  change  in  the  channel. 

Daring  the  last  year  dredging  has  been  done  at  two  of  the  points 
mentioned. 

The  amount  expended  in  fiscal  year  is  $12,247.46. 

The  work  accomplished  thus  far  has  not  produced  any  material  ben- 
efit. The  entire  completion,  however,  of  the  work  proposed  will  greatly 
improve  the  navigation  to  and  from  the  inner  anchorage. 

Part  of  the  rock  to  be  removed  has  been  found  a  solid  ledge  instead 
of  loose  rocks,  and  the  original  estimate  has,  therefore,  been  increased 
bv  the  amount  necessary  to  remove  this  ledge,  which  is  estimated  to 
be  $14,000. 

Tbe  amount  available  and  that  asked  for  is  to  be  applied  to  complet- 
ing the  project. 

Jaiy  1,  1^=57,  amount  available $14,:U9.3f> 

Julv  1,  1*338,  amount  expended  during  fitjcalyear,  exclusive  of  liabilities 
outstanding  July  1,  1887 12,247.46 

July  1,  1888r  balance  available 2,07ll*9 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  :J0,  1889 .   12, 071. 81) 

Amoont  (estimated)  required  for  completion  of  existing  project 19, 01)0. 00 

J  Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30,1890     19, 000.  00 
»  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acta  of  1466  and  1867. 

(See  Appendix  A 12.) 
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18.  Harbor  at  Portxmouik,  Xew  Hampshire. — The  project  for  improv- 
ing this  harbor  was  adopted  in  1879,  the  object  being  to  check  the  strong 
tidal  currents  in  the  harbor  and  togtve  a  navigab.e  depth  over  the  ledge 
known  as  Gangway  Rock,  opposite  the  uavy-yard. 

To  June  30,  1887,  there  bad  been  expended  the  sum  of  $94,730.36. 

In  the  last  fiscal  year  there  has  been  expended  ilic  Hum  of  911,87458, 

The  results  are  the  entire  removal  of  Gangway  Rock  to  a  depth  of  20 
feet  at  mean  low  water,  the  completion  of  the  breakwater  to  atop  the 
cross  currents  coming  in  from  between  Great  and  Goat  inlands,  and  a 
part  of  the  ledge  projecting  from  Badgers  Island. 

Tliero  remains  to  complete  the  original  project  only  the  removal  of 
the  remaining  ledge  on  the  point  projecting  from  Badger's  Maud. 

The  officer  in  charge  recommends  that  no  further  work  be  done  upon 
that  point,  except  so  iar  as  it  may  be  considered  desirable  to  remove 
the  ledge  to  a  depth  not  less  than  IS  feet,  iu  order  that  passing  vessels 
may  not  be  injured  by  being  drifted  upon  the  jagged  rock. 

Tbe  estimated  amount  required  to  complete  the  original  project  is 
925,000,  but  this  is  not  recommended. 

July  1,1887  iimoiuit  available $12, 2f». t!4 

.Inly  1, 188tf.  amount  oinended  during  fiscal  year,  oxclutuvo  of  linbilitie* 
outstanding  July  1, 18^7 ll.874.5d 

Jnlv  I,  MM, balance  available 396.06 

Amount  appropriated  by  art  of  August  11,1888 15.(li>0. 00 

Amount  available  for  flara!  year  ending  June  30, 1869 15,3tf&.(« 

I  A  mini  ill  (put  i  in  at  I'd  1  required  tor  cninpletiou  of  existing  project 5,000.00 

I  \iiMiitii' thai  ran  Impraliiably  expended  iu  fiscal  yearenJingJnnoM,  1890      5,000.  Oil 
"i  Siiliimtlivl  in  cnmpliania  wilt  requirements  of  sections  2  of  river  and 
[     hurbiimrlsofMiiaud  18'i7. 
vSw  Appendix  A  13.) 

I«t,  liflltimtf  Hirer,  Seir  Hampxhire. — This  is  a  new  work,  based  upon 
ilio  stirvvy  niade  in  obedience  to  the  requirements  of  the  river  and  har- 
ls»r  »\-\  of  Aujrnst  J>,  1S80,  in  which  the  officer  in  charge,  reports  that 

mil  tidal  blanch  of  the  l'lscatiiqiiit  Kiver.  gr  ;m  m  of 
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The  chanuel  was  obstructed  by  a  ledge  of  rock,  and  by  sand,  gravel, 
and  bowlders,  which  gave  a  channel  depth  of  less  than  3  feet  at  mean 
low  water. 

The  original  estimate  for  cost  of  the  work  was  $47,000. 

Expenditures  to  June  30,  1887,  $28,497.36. 

Daring  the  lust  year  the  removal  of  the  solid  ledge  has  been  com- 
pleted. 

A  great  improvement  to  the  navigation  of  the  river  has  already  re- 
sulted, but  to  obtain  the  full  benefit  the  remaining  obstructions  should 
be  removed. 

The  amount  available  will  be  applied  to  completing  the  improvement. 

July  1, 1887,  amount  available •- $9,50*2.64 

July  1.  18£6,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontatanding  Jnly  1,  lc87 9,184. 7f> 

July  1,  I*3d.  balance  available 317.89 

Amount  appropriated  by  act  of  August  11, 1888 9,000.00 


Amount  available  for  fiscal  year  ending  June  30,  1889 * 9, 317. 89 

(See  Appendix  A  14.) 

21.  Harbor  of  Refuge  at  Little  Harbor,  Xew  Hampshire. — The  present 
project  for  this  improvement  consists  iu  dredging  a  channel  100  feet 
wide  and  9  feet  deep  at  mean  low  water  for  a  distance  of  about  3,000 
feet  to  the  small  anchorage,  wliich  is  to  be  slightly  enlarged. 

The  object  of  the  improvement  is  to  form  a  harbor  of  refuge  for  ves- 
sels when  they  can  not  get  into  Portsmouth  Harbor. 

The  harbor  has  a  sandy  bottom,  and  is  for  the  most  part  shallow. 
The  channel  originally  had  an  average  of  less  than  0  feet  at  low  water. 

The  amount  expended  to  June  30,  1887,  was  $349.71. 

Daring  the  last  year  a  part  of  the  channel,  75  feet  wide  and  2,400 
feet  long,  has  been  excavated  to  a  depth  of  9  feet  by  dredging. 

The  amount  expended  during  the  fiscal  year  has  been  $9,558.05. 

The  resulting  channel  causes  no  benefit  thus  far,  because  it  does  not 
extend  to  the  deep  water  inside. 

The  funds  available  for  ensuing  year  and  for  year  ending  June  30, 
1890.  will  be  expended  in  carrying  out  enlarged  project  in  accordance 
with  the  act  of  August  1 1,  1888. 

Tbe  increased  depth  and  area  to  be  dredged  is  estimated  by  the 
officer  in  charge  to  cost  $95,000.  If  the  project  is  to  include  the  two 
protecting  jetties  proposed  by  him,  $70,000  will  have  to  be  added  to 
this  amount. 

July  I.  1**7.  amouut  available $U>TiO.*>9 

■July  1,  l!"*8?,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1KH7 '. 9,;V>8,0"> 

July  1.  Ir68,  balance  available 112.  24 

Amount  appropriated  by  act  of  August  11,  1«8* 20,  000.  00 

A  mo  nut  available  Air  fiscal  year  ending  J  une  :$0, 18rt«J 20,  002.  24 

■  Amount  ( estimated)  required  for  completion  of  existing  project 08,  000. 00 

Amount  that  can  Ik?  profitably  expended  in  fiscal  vear  Gliding  Juno  :i0, 1800    50, 000. 00 
Snbmitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  art*  of  1866  aud  1407. 

(See  Appendix  A  15.) 
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EXAMINATIONS  AMU  BUBVEYS  FOB  131PBOV1SMENT,  TO  COMPLY  WITH  * 
BEQUIBEMENTS  OP  THE  BIVEB  AMD  HABBOB  ACT  OP  AUGUST  V 
1880. 

It  up  pea  ring,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Lieutenant-Colonel   . 
Hmith  was  charged  with  anil  completed  the  following  surveys,  the  re-   - 
HiiltB  of  which  were  transmitted  to  Congress  and  printed  as  Executive 
Documents  of  the  Fiftieth  Congress,  first  session: 

1.  Bayodv.ce  \Batjaduce)  River,  Maine,  between  the  towns  of  Pmobtcot 
and  Brookstille.— Printed  iu  House  Ex.  DocNo.  157.  (See  also  Appen- 
dix A  10.) 

'1.  Camden  Harbor,  Maine, — Printed  in  House  Ex.  Doe.  No.  111.  (See 
also  Appendix  A  17.) 

•').  Rockport  Harbor,  Maine. — Printed  in  House  Ex.  Doc.  No.  141.  (See 
ills')  Appendix  A  18.) 

4.  Kennebec  River,  Maine,  at  Bath,  and  from  Augusta,  to  lower  end  of 
Pr.rkin's  Inland. — Printed  in  House  Ex.  Doe.  No.  133. — (Sea  also  Appen- 
dix A  111.) 

u.  Penobscot  River,  Maine,  from  Bangor to  Bucksport  Jf arrows. — Printed  - 
in  House  Ex.  Doc.  No.  133.    (See  also  Appendix  A  20.) 

IMPROVEMENT  OF  BIVEBS  AND  HABBOBS  IN  MASSACHUSETTS. 

Oflicer  in  charge,  Lieut.  Col.  George  L.' Gillespie,  Corps  of  Engineers. 

I.  Newburyport  Harbor,  Massachusetts. — The  object  of  the  improve- 
ment in  to  create  a  channel  through  the  outer  bar,  1,000  feet  wide  and 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24J  feet  at  mean 
high  water.  The  project  adopted  in  1880,  and  modified  in  1883,  is  to 
build  two  converging  rubble-stone  jetties,  so  located  as  to  give  a  proper 
direction  to  the  current,  and  thereby  produce  and  maintain  the  desired 
result. 

The,  estimated  eo.it  of  the  project  was  $375,000,  and  the  amount  ap-  " 
propriated  to  date  is  4*207,500. 

Xu  June  :»'.  'HS*t  »-i07.403,'.>7  had  lx-wt  expended, 
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The  advantages  to  be  derived  from  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby  af- 
fording a  harbor  of  refuge  on  the  inside  of  Salisbury  Point,  and  also 
affording  easy  access  at  high  water  to  the  wharves  at  Newburyport 
for  vessels  drawing  17  feet  approximately. 

July  1,1887,  amount  available §17,G23.8U 

July  1, 1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1867 17.6-22.07 

July  1, 1888,  balance  available I.  TO 

Amount  appropriated  by  act  of  August  11, 1888 25,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 25,001.7:$ 

(  Amount  (estimated)  required  for  completion  of  existing  project 142, 500. 00 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 000. 00 
>  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(Sec  Appendix  B  1.) 

2.  Merrimac  Eirer,  Massichusetts. — The  object  of  the  improvement  is 
ro  straighten,  deepen,  and  widen  the  natural  channel  of  the  river  from 
its  mouth  to  the  Upper  Falls,  a  distance  of  21£  miles. 

The  channel  originally  was  narrow,  crooked,  and  much  obstructed  by 
ledges,  bowlders,  and  shoals,  and  below  ETewburyport  by  ledges,  cribs, 
piers,  aud  wrecks.  At  mean  low  water  vessels  drawing  not  to  exceed 
7  feet  could  cross  the  bar  and  proceed  about  6  miles  above  Newbury- 
port.  The  mean  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7.1 
feet ;  at  Haverhill  Bridge,  4  feet. 

The  project  originally  a  lopted  in  1870  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Falls,  to  remove  Gangway  Rock,  to  re- 
move the  wreck  of  the  schooner  Globe,  and  to  remove  the  "  Boilers." 
The  cost  was  estimated  at  $G9,025. 

This  project  was  revised  and  extended  in  1874  to  include  the  removal 
of  rocks  at  Deer  Island  and  at  Bock  Bridges,  and  at  Little  Currier's 
Shoal,  so  that  the  channel  should  have  the  following  depths  at  ordinary 
high-water  stages  of  the  river : 

From  the  mouth  to  Deer  Island  Bridge  (5  miles),  1CJ  feet;  from  Deer 
Island  Bridge  to  Haverhill  Bridge  (12£  miles),  12  feet;  thence  to  the 
loot  of  Mitchell's  Falls  (1£  miles),  10  feet;  through  Mitchell's  Falls  to 
;he  head  of  the  Upper  Falls  (2i  miles),  not  less  than  4J  feet,  with  the 
mill  water  at  Lawrence  running.  This  revised  project  was  estimated  to 
cost  4147.000. 

The  total  appropriations  to  date  have  been  §170,500. 

The  total  expenditures  to  June  30, 1888,  were  $170,498.43,  and  the 
river  channel  had  been  improved  in  accordance  with  the  modified  proj- 
ect, with  the  exception  of  the  removal  of  the  u  Boilers,"  upon  which  no 
*ork  has  been  done. 

During  the  fiscal  year  the  high-water  grade  line  of  the  river  during 
ibe  spring  freshet  was  established  from  Lawrence  to  the  month. 

To  complete  the  improvement,  so  that  the  same  depth  of  water  which 
&<w  been  obtained  through  Mitchell's  Falls  can  be  carried  to  Lawrence, 
additional  work  will  be  required  at  the  falls  above  Haverhill,  which  is 
***timated  to  cost  $11,000,  and  additional  improvements  could  be  made 
ra  the  lower  part  of  the  river,  which  are  estimated  to  cost  $11,500,  or  a 
toral  of  $22,500. 

The  improved  channel  is  in  good  order,  and  meets  all  existing  de- 
mands of  commerce.  No  appropriation  is  recommended  for  the  year 
tmling  Jnne  30, 1890., 
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;t  1'%'icir  Rim;  MnimachuMrtht. — In  compliance  witli  river  and  harbor 
jk-i  of  .lulv  .">,  I  SSI,  »  preliminary  examination  and  survey  were  made 
of  IVwow  Hiver.  The  resull  of  the  mirrey  was  submitted  to  Congress 
February-  -,  ISSo,  ami  primed  as  House  Kx.  l>oc.  No.  179,  Forty-eighth 
Congress,  second  session,  and  also  as  Appendix  B  15,  Annual  Report 
of  Ohief  of  Kintineors.  1SS.".,  The  project  proposed  contemplates  deep- 
ening ilie  channel  to  11'  feel  for  a  distance  of  9,G00  feet,  at  an  estimated 
cost  of  *77.lhHI. 

Til*  vivor  und  hurlwr  act  of  August  11,  1888,  appropriates  >3,000  for 
litis  wort,  and  610.1100  may  lie  profitably  expended  in  continuing  it 
.Inruu"  ill*  fiscal  year  ending  Juno  ;t0,  1890. 
Anionic  .nipnn'riiiwd  !•.*  wl  "'"  August  11,1^8 $3,000.00 

for  completion  of  existing  project 74, 000, 00 

'xi».id.aiiillsc»IyeM8HdiiigJniie30,l«0    10,000.00 
ri>i[itin<niai)ta  of  sections  a  of  river  and 
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I,  IfM.vrrA  Mrrr,  Mmtmtrhuiietto. — Ipswich  River  empties  into  Plum 
Island  Sound  alioni  9  miles  south  of  Newburyport,  Mass.  It  is  navi- 
gable from  its  nioiillt  lo  the  wharves  at  Ipswich,  a  distance  of  3  miles. 
Ilefore  improvement  at  low  water  uot  to  exceed  1$  feet  draught  could 
be  carried  in  a  narrow  channel. 

rii*  menu  rise  or  fall  of  the  tide  is  8.-1  feet.  The  object  of  the  im- 
provemenl  is  to  widen  ami  deepen  the  natural  channel  of  the  river. 

The  original  project  was  submitted  in  1875.  It  proposed  a  channel  CO 
foot  wide  and  t  leel  deep  at  mean  low  water,  at  an  estimated  cost  of 

'  llii!  one  appropriation  lias  been  made  fur  this  improvement,  that  of 
,  iSSO,  lor  *:.',-'"" 
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5.  Harbor  of  Refuge,  Sandy  Bay}  Cape  Ann,  Massachusetts. — This  bay  is 
situated  at  the  northeastern  extremity  of  Cape  Auu,  Massachusests. 
Itisopeu  to  the  full  effect  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered  by 
the  proposed  breakwater  will  contain  1,377  acres. 

No  definite  project  for  the  masonry  construction  of  the  breakwater 
above  the  rubble  mound  has  been  adopted.  To  the  level  of  22  feet  below 
mean  low  water  it  will  consist  of  a  mound  of  rubble-stone  40  feet  wide 
on  top. 

The  estimated  cost  of  the  improvement  is  $5,000,000. 

The  total  amount  appropriated  to  date  has  been  $200,000. 

The  expenditures  to  June 30,  1888,  were  $194,125.24. 

During  the  fiscal  year  ending  June  30,  1888,  83,935  tons  of  rubble- 
atone  were  deposited  in  the  breakwater. 

The  condition  of  the  improvement  on  June  30,  1888,  was  as  follows  : 
242,934  tons  stone  hud  been  deposited,  by  which  2,200  running  feet  of 
the  substructure  of  the  breakwater  were  essentially  completed. 

The  balance  available  July  1,  1888,  $5,874.76,  will  be  expended  in  mak- 
ing a  survey  of  the  substructure. 

To  complete  the  project  will  require  an  appropriation  of  $4,800,000,  of 
which  amount  $100,000  could  be  expended  to  advantage  during  the 
(fecal  year  ending  June  30,  1890. 

The  prospective  benefits  to  commerce  and  navigation  by  the  construc- 
tion of  tliis  harbor  of  refuge  are  increased  safety  to  life  and  property 
and  a  consequent  reduction  in  freights  and  insurance. 

July  1.  1^7,  amount  available $75,916.09 

Joiy  1.  l&yi.  uiiifiunr  expended  during  fiscal  year,  exclusive 

iifli»l»iliti4.*s  outstanding  July  1,  l^tfT , $53,571. 09 

Julv  1,1.^,  outstanding  liabilities 11,470.24 

70, 04 1. :  53 


July  I.  1  *?*•?,  balance  available 5,874.76 

Amount  appropriated  by  act  of  August  11,  1HH8 100,000.00 

Amount  available  for  fiscal  year  ending  June  150,  l--r6i> 105,874. 7(> 


'Amouur   >*timatcd)  required  for  completion  of  existing  project 4,700,000.00 

:  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    100, 000. 00 
Siil 'tn i tied  in  compliance  with  requirements  of  sections  'i  of  river  and 
harbor  acts  of  18*jt>  and  lrif>7. 

(See  Appendix  B  4.) 
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♦J.  Gloucester  Harbor,  Massachusetts. — The  general  project  submitted 
January  20,  1871,  in  compliance  with  the  act  of  July  11, 1870,  proposed 
to  clear  the  harbor  of  sunken  rocks,  and  to  build  a  stone  breakwater 
from  Eastern  Point  to  Kound  Itock  Shoal.  The  operations  in  executiou 
of  this  general  project,  under  the  acts  of  July  11, 1870,  and  June  10, 1872, 
bare  been  confined  solely  to  the  removal  of  isolated  sunken  rocks,  spe- 
cially obstructive  to  the  navigation  of  the  inner  harbor. 

The  act  of  July  10,  1872,  appropriated  §10,000,  which  sum  was  ap- 
jdied  to  the  removal  of  Clam  Rock,  Pinnacle  ltock,  rock  off  J.  Friend's 
Wharf,  rock  off  Pew's  Wharf,  and  a  portion  of  Bauson's  Ledge. 

The  act  of  August  5,  1880,  appropriated  $5,000  for  a  survey  of  the 
harbor  and  for  continuing  work  on  Bahsou's  Ledge.  The  survey  was 
completed  in  December,  1880,  and  a  report  and  general  project,  based 
on  this  survey,  for  the  improvement  of  the  harbor  was  published  in  the 
Keport  of  the  Chief  of  Engineers  for  1887,  page  500. 
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'  A^jt.*;  II.  I>«.  Arorjoriires  i 14.000  foe  '■  dredging  Har- 
-w  '.i-.v-  »-ti  rea'i".-;  to!  **  i£i  boTl-iers  obstructing  approach  to 
■Jii»  -»'.Ar:*jt  l-^-iwrtrTi  Hare:  tJ->Te  »2i  Pew's  WtaariT  which  is  a  por- 
tion if  Taft  g*nenl  project  before  referred  to.  The  officer  in  charge  ee- 
ru-naftai  ;hac  to:*  part  -if  ih-e  [>p>;4ei  -r-raU  cost  #*»,000. 

.-».?  :.  :^T.  «..ii:  »TiiL»i> 13,00189 

j'i.j  I.  J.9M.  imiy.al  <*J  *^;-hj.  i ..- .-  -  is:^:  T*ir.  ex; julva  of  liabiliite* 

MUUOiS.af  S-l'.j  I.  1^7 3,003.3a 


10,000.00 


'Asat.l:  '**-;ai4;e*'.    i 


i?«r'wia<  project 


-Se*:  Appendix  B  5. 

7.  .V4M<-A«*fcr  Harbor.  MaMaeh  t**t:*. — la  compliance  with  the  provis- 
ion* of  the  river  ami  harbor  act  of  August  5.  1886.  a  preliminary  ex- 
amination and  surrey  were  niide  of  Manchester  Harbor.  Tbe  result 
of  this  survey  was  transmitted  to  Congress  January  10.  1833,  and 
printed  in  House  Ex.  Doc.  No.  S"i.  F.ftitth  Con^res*.  first  session.  Tbe 
project  proposed  contemplates  dredging  a  channel  for  a  draught  of  4 
feet  at  mean  low  water  from  Proctor's  Point  ro  the  town  wharves,  a 
distance  of -3.900  feet,  ami  tbe  removal  of  a  portion  of  a  ledge  of  rock  at 
Proctor's  Point,  at  an  estimated  cost  of  *14.0m>. 

Tbe  river  and  harbor  act  of  August  11.  1388,  appropriates  $2,500  for 
tli  in  work,  and  |->.0G0  may  lis  profitably  expended  in  continuing  it  dur- 
ing tbe  fiscal  year  ending  .fnne  3D.  1890. 
Amount  appropriate!  hvwjt  ofAii'Dit  11.  l'^r..... (-2,500.00 


Amount  f  estimated  j  rnjuinr'1  fur  coin pir 
Amount  thst  can  b«|>rotiial>l,vnpi:Li<Mi 
in\,Tn\\\*A  in  cmnpliuiw  villi  re.piiror 
liai-lHirttUafl-wWaiKl  1*».  ' 


i-isi  ofciislinsproieol 11,500.00 

flunl  rear  ending  Jane  30,1^90      5, 000. 00 
cn:s  of  section*  i  of  river  anil 


H.  Lynn  Harbnr,  .Wawtckiuettv. — The  object  of  this  improvement  is  to 
ohtaina  more  direct,  wider,  and  deeper  channel  of  approach  to  the  city 
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Twenty-four  thousand  dollars  could  be  expended  to  advantage  dur- 
ing the  fiscal  year  ending  Judo  oO,  1890,  iu  widening  the  inner  channel 
and  its  extension  to  the  inner  basin.  The  prospective  benefits  to  com- 
merce are  increased  facilities  and  safety  to  navigation. 

July  1.  1837,  amount  available $566.86 

Jolv  1, 16&5,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oLt-tandiog  July  1,  1867 r>29.46 

Jalvl.  1858,  balance  available :f7.  40 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  J une  30,  1889 10,037.40 

(Amount  (estimated)  required  for  completion  of  existing  project . 81, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  end  »ng  .June  1*0,  1S90    24, 000. 00 
\  £abmitted  in  compliance  with  requirements  of  sections  "2  of  river  and 
I    harbor  mlH  of  1866  and  1867. 

(See  Appendix  B  0.) 

9.  Winihrop  Harbor,  Massachusetts. — To  comply  with  the  provisions 
of  the  river  and  harbor  act  of  August  5.  1886.  a  preliminary  examina- 
tion and  snrvey  were  made  of  Winthrop  Harbor. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congress 
Jauuary  10,  1888,  and  printed  as  House  Ex.  Doc.  No.  85,  Fiftieth  Con 
gress,  first  session. 

It  is  proposed  to  dredge  a  channel  3,900  feet  long,  50  feet  wide,  and 
6  feet  deep,  to  connect  Rice's  Wharf  with  the  back  channel,  in  order 
that  vessels  of  light  draught  may  reach  Wiuthrop  at  all  stages  of  tide, 
byway  of  the  Bird  Island  Channel,  at  an  estimated  cost  of  $17,600. 

The  river  and  harbor  act  of  August  11,  1888,  contains  an  appropria- 
tion of  $1,000  for  this  work. 

It  is  estimated  that  $5,000  can  be  profitably  expended  during  the  fis- 
cal year  ending  June  30, 1890. 

Auutiut  appropriated  by  act  of  August  11,  1888 f  1, 000. 00 


[Amount  (est i mated)  required  for  completion  of  existing  project 16,600.00 

I  Amount1 1  hat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    5, 000. 00 
'l$abaiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{    harbor  acts  of  1866  and  1867. 

10.  Boston  Harbor,  Massachusetts. — The  object  of  this  improvement 
:*,  first,  to  preserve  the  harbor  by  protecting  the  islands  and  headlands; 
and,  second,  to  improve  it  by  widening,  straightening,  and  deepening 
the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mainly  in 
accordance  with  the  recommendations  of  the  Uuited  States  commis- 
>ioners,  whose  labors  terminated  during  that  year.  The  works  of 
preservation  consist  of  sea-walls,  aprons,  jetties,  etc.,  which  protect  the 
bores  of  the  islands  and  headlands,  prevent  additional  wash  into  the 
'tunnels,  control  the  tidal  scour,  and  preserve  the  full  height  of  anchor- 
age shelter  tor  vessels  in  the  roadsteads.  Such  have  been  built  or  re- 
paired at  Point  Allerton  and  the  islands  of  Great  Brewster,  Lovell, 
fiallnp,  Liong,  Deer,  Rainsford,  George's,  and  Castle. 

The  works  of  improvement  have  been  by  dredgiug  and  blasting,  by 
viiif-h  means  many  dangerous  rocks  and  shoals  have  been  removed, 
4!id  rbe  main  ship-channel  enlarged  from  100  feet  wide  and  18  feetdeep 
*r  mean  low  water,  so  that  it  now  is  at  least  600  feet  wide  and  23  feet 
dt^-p  at  mean  low  water. 

The  following  tributary  channels  have  also  been  improved: 

1.  Charles  River. — The  natural  channel  of  this  river  has  been  widened, 
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straightened,  aud  ilee]>eu<*<1,  so  that  from  its  month  up  to  Western 
A venae  Bridge,  a  distance  of  4$  miles,  the  channel  lias  a  width  of  200 
feet  aud  a  depth  of  7  feet  at- mean  low  witter;  thence  to  Arsenal  Street 
Bridge,  24;  miles,  the  channel  has  a  least  width  of  80  feet  and  a  least 
depth  of  l>  feet. 

2.  Fort  Point  Channel. — This  important  branch  of  the  main  ship-chan- 
nel originally  had  a  least  depth  of  12  feet  at  its  entrance,  and  (he 
channel  was  narrow  and  crooked.  It  has  been  widened  to  173  feet 
and  deepened  to  23 feet  at  menu  low  water  from  its  month  to  Congreai 
Street  Bridge,  a  distance  of  1.900  feet.  * 

3.  Bina\am  Harbor. — (See  separate  report.) 

4.  Xantonket  Beach  Channel.  The  project  adopted  in  1880  was  to  widen 
and  deepen  the  channel  so  that  it  would  be  at  least  100  feet  wide  and 
flj  feet  deep  at  mean  low  water.  The  project  was  completed  in  1881  aud 
1883. 

3.  Channel  between  Nix's  Mate  and  liong  Inland. — This  channel  bad 
originally  44  feet  depth  at  mean  low  water.  A  cut  has  been  mad* 
through  the'bar  200  feet  wide,  aiM)  feet  long,  and  12  feet  deep  at  mean 
low  water. 

This  improved  channel  has  proved  to  be  of  great  convenience  to  thi 
local  commerce,  and  should  be  widenedto  300  feet  and  deepened  to  It 
feet,  mean  low  water,  and  its  axis  slightly  changed. 

0.  Broad  Sound. — Au  obstruction  called  "  Barrel  Rock"  was  removed 
in  18(19. 

The  total  appropriations  to  date  for  this  harbor  have  been,  sinoi 
1867,  Bl,«0;*,7o0. 

The  expenditures  to  June  .'HI.  188$,  were  $1,054,020.74  (inclusive  o 
outstanding  liabilities). 

During  the  fiscal  year  ending  Jiuie  30, 1888, 65,576  cubic  yards  of  mate 
rial  were  dredged  from  the  '•  Lower  Middle"  SbOal  and  3,430  cubic  yardi 
from  the  Narrows.  The  dredging  at  t  he  "Lower  Middle"  uncovered  threi 
small  ledges,  and  a  contract  for  their  removal  was  executed,  undei 
which  work  will  be  commenced  early  in  July,  1888,  When  this  contras 
is  completed  the  channel  here  will  be  1,000  feet  wide.  Six  hundret 
and  seventeen  running  feet  of  the  i-uping  course  were  reset,  at  the  Grea 
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July  1,  lo37,  amount  available $34,714.42 

July  1. 18**,  amount  expended  during  fiscal  year.  exclusive  of 

liabilities  outstanding  J  uly  I,  18S7 ' $23,  3%.  04 

July  1,  1S8H,  outstanding  liabilities 1,587. 12 

July  1.  1883.  amoant  covered  by  existing  contracts 0, 000. 00 

;31,:>83. 16 

July  1,  18eS,  balance  available 3, 120.  -2fi 

Amount  appropriated  by  act  of  Agu8t  11,  1S8S 125,000.00 

Amount  available  for  fiscal  year  ending  June  :»0,  lrMi) TJt*,  120. 20 

{Ainouut  (estimated)  required  for  completion  of  e\-intiug  project. &£»,  000. 00 
AmoaDtt  hat  cau  bo  profitably  expended  in  fiscal  year  ending  .J  une30,l8iH)  200,000.  00 
Submitted  m  compliance  w.'th  requirements  of  sections  2  of  river  and 
harbor  acts  of  ledti  and  1867. 

(See  Appendix  B  7.) 

11.  Maiden  River,  Massachusetts. — The  object  of  the  improvement  is 
to  increase  the  width  and  depth  of  the  river  channel  from  its  mouth  to 
the  second  bridge  in  Maiden. 

Previously  to  the  improvement  there  was  a  navigable  depth  of  barely 
1  feet  at  mean  high  water.    The  mean  rise  or  fall  of  the  tide  is  9.8  feet. 

The  project  origiually  proposed  in  1880  was  to  excavate  a  channel  100 
feet  wide,  12  feet  deep  at  mean  high  water,  up  to  the  second  bridge  in 
Maiden,  with  two  "  cut-offs,"  one  east  of  the  island,  near  the  mouth  of 
tbe  river,  and  one  through  the  marsh,  about  one-half  mile  above. 

This  project  was  modified  in  1882.  It  was  then  proposed  to  improve 
the  natural  channel  of  the  river,  so  that  it  would  be  100  feet  wide,  12 
feet  deep  at  mean  high  water  to  the  first  bridge  at  Maiden,  and  thence 
to  the  second  bridge  75  feet  wide,  with  the  same  depth. 

The  cost  of  the  original  project  was  estimated  to  be  $40,000. 

The  total  appropriations  for  this  work  are  810.000. 

The  expenditures  to  June  30, 1888,  were  $10,000.  No  work  was  done 
during  the  fiscal  year  ending  June  30,  1*88. 

The  channel  of  the  river  has  a  least  width  of  50  feet  (70  feet  at  turns), 
with  a  depth  of  12  feet  at  mean  high  water  from  its  mouth  to  the  first 
bridge  in  Maiden. 

There  is  no  balance  available  July  1,  1888. 

The  improved  channel  is  in  good  order. 

No  appropriation  is  recommended  for  the  year  ending  June  30,  1800. 

To  complete  the  project  it  is  estimated  will  cost  $37,000. 

(See  Appendix  B  8.) 

12.  Hingham  Harbor,  Massachusetts. — The  object  of  the  work  is  to 
viden  and  deepen  the  natural  channel,  which  was  30  feet  wide  and  4 
feet  deep,  80  that  it  will  be  100  feet  wide  and  10  feet  deep  at  mean  low 
water. 

The  project  was  originally  proposed  in  1874  and  was  modified  in  1885. 
The  original  project  was  estimated  to  cost  $1 1,000.  Tim  project  of  1885 
vas  to  cost  an  additional  sum  of  $18,750. 

The  total  amount  appropriated  has  been  £10,000.  The  amount  ex- 
pended to  June  30,  1888,  was  $16,000. 

Daring  the  fiscal  year  ending  June  30,  18SS,  no  operations  were  in 
progress. 

The  channel  is  now  100  feet  wide  and  8  feet  deep  throughout,  and  at 
ihe  ledge,  where  operations  have  been  in  progress  under  the  modified 
project,  the  channel  is  10  feet  deep  *U  mean  low  water  in  a  cut  through 
the  ledge  50  feet  wide. 
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To  complete  tie  present  project  will  require  an  appropriation  of  $8,000^ 
nil  of  which  could  be  expended  to  advantage  during  the  fiscal  rear  cnff 
irig  Jane  30,  1890. 

No  balance  is  available  July  1,  158S. 

The  prospective  benefits  to  commerce  arc  increased  facilities  aiu 
safely  to  navigation. 

July  1,  1H.-7.  amount  available |7«.1 

July  1,  IS88,  mnouut  expends)  .lining  listal  year,  exclusive  of  liabilities 

miUtuudiug  July  1, 18K7 TB.7 

Amount  upiiruprinlPd  by  But  of  Auguttt  11,  18S8 .*..  i  "k,i. 

{  Anion  ut  (.-tttiiiiat-*il )  rei|tiiri-d  I'or  com  pint  inn  oi  i\JMi!Ti^  (>roji>et. 8,  0U0.< 
Aniounllhftt  can  be  profitably  expended  in  liseul  year  eti<liu<;  Jutie  :M1,  W&o    8,  000.  i 
Submitted  in  compliance  w i,h  requirements  ol'seeliouT-tof  river  and  bar- 
bor  acts  of  1066  and  1667. 

(See  Appendix  B  9.) 

13.  Seituate  Harbor,  Massachusetts. — This  harbor  is OO  the  west  shor 
of  Massachusetts  Bay,  about  14  miles  south  of  Boston  Light. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ve 
sels  bouud  to  Boston  from  the  eastward,  which  are  too  far  south  of  the 
true  course  to  clear  the  dangerous  ledges  near  Minot's  Ledge  light. 

Originally  the  harbor  had  a  low-water  area  of  about  57  acres,  moi 
than  (i  acres  of  which  had  a  depth  of  at  least  3  feet  at  mean  low  wate 
It  was  entirely  open  to  the  action  of  easterly  gales,  and  its  entrant 
was  obstructed  by  sunken  bowlders. 

The  project  adopted  in  1880  is  to  build  two  breakwaters,  one  froi 
••Cedar  Point  "on  the  north  side  of  the  entrance,  and  the  other  from 
-First  Cliff"  on  the  south  side;  and  to  dredge  the  area  inclosed,  and 
front  of  the  entiauce. 

The  estimated  cost  of  the  improvement  is  4290,000. 

The  total  appropriations  to  date  are  $47,500. 

The  expenditures  to  June  30,  1S8S,  were  $47,500. 

No  operations  were  in  progress  during  the  fiscal  year  ending  Ji 
30,  1888. 

The  condition  of  the  improvement  is  as  follows:  The  north  breal 
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14*  Plymouth  Harbor,  Massachusetts. — Plymouth  Harbor  is  30  miles 

%  sooth  of  Boston.    Tbe object  of  its  improvement  is  to  perpetuate  the  har- 

'  bor  by  the  preservation  of  Long-  Beach,  which  forms  it,  and  to  deepen 

and  widen  the  channels  of  approach  to  an  enlarged  anchorage  basiu  in 

iu  front  of  the  town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
described  in  the  Annual  Report  of  the  Chief  of  Engineers  for  the  year 
1877. 

The  original  project  for  improvement  was  adopted  in  1875,  and  modi- 
fied in  1877  and  1884.  The  modified  project  proposed  an  improved 
ehannel  2,280  feet  long,  150  feet  wide,  and  9  feet  deep  at  mean  low 
water;  leading  to  an  anchorage  basin  860  feet  long,  150  feet  wide,  and 
9  feet  deep,  at  mean  low  water. 

From  1866  to  date  $114,800  have  been  appropriated  for  this  harbor. 
The  expenditures  to  June  30, 1888,  were : 

For  beach  protection $72,587.56 

For  dredging,  etc 42,212.44 

Total 114,800.00 

Daring  the  fiscal  year  8,312  cubic  yards  were  dredged  from  the  im- 
proved channel  and  basin.  The  channel  is  115  feet  wide  and  9  feet  deep 
at  mean  low  water ;  the  basiu  is  800  feet  long,  0  feet  deep  for  90  feet  of 
its  width,  nearest  the  town  wharves,  with  an  average  of  5  feet  deep  for 
the  remainder. 

A  survey  of  the  improvement  made  iu  June,  1888,  showed  no  deteri- 
oration si  no*  operations  were  suspended  in  July,  1887. 

Long  Beach  is  in  good  order  throughout. 

No  balance  is  available  July  1, 1888. 

To  complete  the  present  project  will  cost  $9,500. 

The  prospective  benefits  to  commerce  are  increased  facilities  and  safety 
to  navigation. 

July  1,1837, amount  available $2,957.31) 

Jalr  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1837 2,067.31) 

Amount  appropriated  by  act  of  August  11,  IbtiS 0,000.00 

[ Amount  (estimated)  required  for  completion  of  existing  project 9, 500. 00 

('  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890      9, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act*  of  1866  and  1867. 

(See  Appendix  B  11.) 

15.  Wellfleet  Harbor,  Massachusetts. — To  comply  with  the  require- 
ments of  the  river  aud  harbor  act  of  Augusts,  1886,  a  preliminary  ex- 
amination and  survey  were  made  of  Wellfleet  Harbor,  Cape  Cod  Bay. 
A  report  of  the  results  of  the  survey  was  transmitted  to  Congress  Jan- 
nary  lOj  1888,  and  printed  in  House  Ex.  Doc.  No.  85,  Fiftieth  Congress, 
5rst  session. 

The  proposed  improvement  contemplates  the  connection  of  the  inner 
harbor,  kuowu  as  the  Deep  Hole  Anchorage, with  the  wharves  at  Well- 
fleet by  the  excavation  of  a  channel  4,200  feet  long,  100  feet  wide  at 
bottom,  and  6  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
*J4,000. 

Previous  work  at  this  harbor,  consisting  of  the  removal  of  several 
daugerous  rocks,  was  completed  iu  1S73  under  appropriation  of  $5,000 
ntiide  by  river  and  harbor  act  of  June  10, 1872. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $7,000  for 


32  EEPOBT  OF  TIIE   CHIEF  OF  ENGINEEBS,  U.  8.  ABUT. 

this  work.     It  is  estimated  that  $10,000  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  Jane  30,  1890. 
Amount  appropriated  hf  act  of  August  11, 1S& $7,000.00 

(Anioant  (estimated  J  required  fur  com  pint  iuu  of  existing  project 17,000.00 
Amount  that  cao  bo  profitably  expended  iu  fiscal  year  eudiup;  June  30,1690    10, 000. 00 
Submitted  in  compliance  witli  requircmeuts  of  unctions  $  of  river  and 
harbor  acta  of  166fi  and  H67. 

1C.  Provincetown  Harbor,  MassackvaetU. — This  is  one  of  the  most  val- 
uable harbors  of  refuge  on  the  Atlantic  coast,  and  its  existence  depends 
entirely  on  the  preservation  of  the  sandy  beaches  inclosing  it. 

The  project  for  its  improvement  was  adopted  in  1866  and  modified  hv 
1869,  1872,  and  1873.  It  consists  in  the  construction  of  detached  balk- 
heads  of  wood  and  stone,  jetties  of  wood  and  brush,  dikes,  sand  catches, 
and  the  extensive  planting  of  beach  grass,  which  has  been  remarkably 
successful. 

From  Juue,  1864,  the  allotments  and  appropriations  for  this  harbor 
have  been  $139,478.44. 

The  amount  expended  to  June,  188S,  was  $139,328.09. 

During  the  fiscal  year  ending  June  30,  1888,  a  wood  and  brush  sand- 
catch,  232  feet  long,  was  built  on  Long  Point,  near  Wood  End  Light: 
t|ie  sand-catch  near  Abel  Bill  Dike  was  strengthened  and  enlarged,  ana 
about  f>  acres  of  marsh  grass  were  planted  on  House  Point  Island  Flats. 

At  the  date  of  this  report  all  the  works  of  preservation  are  in  good 
order. 

The  balance  available  July  1, 1888,  will  be  expended  iu  examinations, 
etc. 

During  the  fiscal  year  ending  June  30, 1890,  $2,500  could  be  expended 
to  advantage  in  the  repair  of  probable  storm  damages  to  the  beaches. 

The  prospective  benefit  to  commence  is  the  preservation  of  au  impor- 
tant harbor  of  refuge. 

July  1,  1*37,  wuonutaYnilal.il' #3,144.04 

.July  I,  WHS,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

nnr  standing  July  1,  lw7 1,993.68 
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IMPROVEMENT  OP  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST  OP 
MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 

Officer  ill  charge,  Maj.  W.  R.  Livermore,  Corps  of  Engineers,  with 
Lieut.  T.  L.  Casey,  Corps  of  Engineers,  under  his  immediate  orders  since 
October  26, 1887. 

1.  Harbor  of  Refuge  at  Hyannis,  Massachusetts. — This  harbor  before  im- 
provement was  an  open  roadstead  exposed  to  southerly  storms.  In  the 
years  1827-'38  a  breakwater  of  riprap  granite  1,170  feet  long  was  con- 
structed, covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  15£  feet.  Between  the  years  1852  and  18S2 
extensive  repairs  were  made  in  increasing  the  width  of  its  base  and  the 
ftize  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  inside  the  breakwater  is  insufficient  for  many  ves- 
sels that  seek  the  harbor  for  refuge,  and  the  present  approved  project 
contemplates  dredging  the  area  protected  by  the  breakwater  to  a  depth 
of  15£  feet  at  mean  low  water,  at  an  estimated  cost  of  $45,743.20.  Con- 
gress made  an  appropriation  of  $10,000  therefor  in  the  act  of  August  5, 

im. 

The  amount  previously  expended  on  this  work  up  to  June  30,  18S7, 
was  124.1C3.18,  with  which  the  breakwater  had  been  completed  accord- 
ing to  the  original  project  and  the  subsequent  plans  for  strengthening 
it.  The  amount  expended  during  the  last  fiscal  year,  including  out- 
standing liabilities,  was  $3,724.19  (making  a  totai  of  $127,887.37  ex- 
pended to  June  30,  1888).  The  result  has  been  the  increase  of  the  15i- 
loot  auchorage  area  protected  by  the  breakwater  by  about  0.9  acres. 

The  amount  available  and  the  appropriation  of  $20,000  asked  for  is 
to  be  applied  to  extending  the  15£-foot  anchorage  area. 

Jaly  1,  1837,  amoant  available $9,11)4.40 

Julv  1,    1388,  amoant  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1867. $3,3*59.11 

Jaly  1,  l**S8f  outstanding  liabilities 3f>T>.  08 

Julv  1, 1833,  amount  covered  by  existing  contracts 5, 449. 39 

9, 173.  r>s 

July  1,1839.  balance  available 20.$> 

Amount  appropriated  by  act  of  August  11, 1688 10,000.  00 

Amoant  available  for  fiscal  year  ending  Jnne  30,1889 10,0^0.82 

f  Amonut  (estimated)  required  for  completion  of  existing  project 2.">,  G1W.  00 

J  AxnouDttbatcanbeprofitablyexpendodinfiscalyearending  June 30, 1*90    20, 000, 00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acta  of  1866  and  1867. 

(See  Appendix  G  1.) 

2.  Harbor  of  Refuge  at  Nantucket,  Massachusetts. — This  harbor  is  the 
only  one  between  the  harbors  of  Martha's  Vineyard  (Vineyard  Ilaven 
and  Edgartown)  and  Provincetown,  a  distance  of  about  100  miles,  except 
the  small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound. 
It  has  deep  water  inside,  and  the  object  of  the  improvement  is  to  make 
it  a  harbor  of  refuge  for  vessels  plying  between  ports  north  and  south 
*f  Cape  Cod. 

Before  the  commencement  of  the  present  work  there  was  a  shoal 
about  1 J  miles  in  width  outside  the  entrance,  through  which  the  chan- 
nel or  line  of  best  water  was  only  about  0  feet  deep,  and  very  crooked, 
and  subject  to  changes  in  location. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone, 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for 
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the  purpose  of  concentrating  the  strength  of  the  tidal  currents, 
excavating  a  channel  of  15  fret  depth,  by  scour,  and  at  the  place 
where  the  full  depth  required  will  not  be  reached  by  this  means, 
complete  the  work  by  dredging. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  yea 
ending  June  30,  lhST,  was  $111,531.77,  and  the  result  was  the  construc- 
tion of  the  west  jetty  to  a  point  3,'J55  feet  from  the  shore,  and  the  eas 
jetty  to  a  distance  of  .'531.1  feet  from  the  initial  point  on  the  shore,  am 
partially  for  an  additional  distance  of  50  feet. 

The  amount  expended  during  the  last  fiscal  year,  including  outs tarn 
ing  liabilities,  was  $7,618.9.:  (making  a  total  of  $110,150.00  expended  ! 
Juno  30, 1888).  The  construction  of  the  east  jetty  was  continued  am 
fully  completed  to  a  distance  of  about  385  feet  from  the  initial  point  o 
the  Bhore,  and  the  foundation  was  laid  and  the  jetty  partially  complete 
for  an  additional  distance  of  200  feet.  The  improvement  in  the  dept 
of  water  noted  as  having  followed  the  construction  of  the  west  jetty  ' 
still  maintained. 

The  amount  asked  for,  $50,000,  is  to  be  applied  to  the  further  ex  ten 
sioti  of  the  east  jetty. 

July  1.  1837,  ainonut  available $13.  4I1S.8 

July  1,  lSS«,auii"nit  r-s j H.' ml i'"l  iliiriii'4  liscul  vear,  eiclusive  of 

liabilities  outstanding  Jnty  1,  ISH7 $6,9->G.tH 

July  l,  1938,  ontotanding  liabilltlea 8B.S1 

July  1,  18*J,  amount  i-ivi-i.-ii  l.v  cxistiiiK  contracts 5, 849. 31 

lfl,  46£. 

Amonnt  approi.riat.eil  by  act  of  August  11,  ISS8 SO, 000.1 

(Amount  (.-.it imperii  refjuii-oil  for  compk'tion  of  esixtinj*  project 830, 000. 
A  nn>'mr.!ti;ir. -un  b.M>r,-iiii.L  Llyi-:-:  nr  i.i,-il  [:!  <]-.,m  I  yi\K-'ii.|inL:.l  iin-:M.  1 -..'■■     ."■",  iMi.V 
Suliinitteil  in  compliance  wiili  rcfiiiiri'inonts  of  sections  8  of  river  and 
harbor  acta  of  mMM)  ami  186?. 
(See  Appendix  C  2.) 

3.  Harbor  at  Vineyard  Baren,  Mt'ssai-itmettn. — This  is  a  new  work,  j 
survey  was  made  in  compliance  with  the  requirements  of  the  river  an 
harbor  act  of  August  5,  1880. 
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Great  Harbor,  Wood's  Holl,  was  for  tbe  construction  of  retaining- walls 
on  the  shore,  a  hollow  pier  and  wharves  fbr  the  use  of  the  United  States 
Fish  Commission,  and  to  serve  also  as  a  coaling  station  for  vessels  of  the 
Revenue  Marine  and  other  branches  of  the  public  service,  and  as  a  har- 
bor of  refuge,  also  for  the  removal  of  dangerous  rocks  from  the  strait  of 
Wood's  Doll. 

A  supplemental  project  for  dredging  in  the  rear  of  the  coal-wharf  ex- 
tension to  afford  a  berth  for  public  vessels  was  approved  November  27, 
18S5. 

The  amount  expended  on  these  works  up  to  June  30,  1887,  was 
#91,955.50.  The  retaining  and  pier  walls,  all  the  wharves,  except  a 
small  amount  of  planking  on  coal  wharf  extension,  the  dredging  of  the 
interior  of  the  hollow  pier,  the  berths  for  vessels,  and  in  rear  of  coal 
▼barf  extension  had  been  completed,  and  the  dangerous  rocks  in  the 
utraits  removed. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1888,  was  $-451.10,  (making  a  total  of  $92,406.66 
expended  to  June  30, 1888).  The  remainder  of  the  planking  was  placed 
opon  the  coal* wharf  and  the  project  completed. 

July  1.  1$£7,  amount  available _ $451.16 

Joly  1,  1&**,  amount  expended  during  fiscal  year,  exclusive- of  liabilities 
outstanding  July  1, 1«87 451. 1G 

(See  Appendix  G  3.) 

5.  Wareham  Harbor,  Massachusetts. — The  object  of  the  improvement 
is  to  deepen  and  widen  the  channel  leading  from  Buzzard's  Bay  to 
Wareham.  The  commerce  of  Wareham  is  carried  on  in  sailing-vessels, 
and  the  channel  is  to  be  made  a  beating  cha'nnel  for  such  vessels.  An- 
other object  of  the  improvement  is  the  raising  of  Long  Beach. 

Before  improvement,  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water,  iu  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand-spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  car- 
riVd  into  aud  shoaled  the  channel  inside. 

The  original  approved  project  of  1871,  for  the  improvement,  and  its 
subsequent  modifications,  provides  for  a  channel  250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth — 10  feet — as  below  that  point.  The  plau 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which  a 
large  portion  was  submerged  at  low  water,  to  carry  it  above  the  storm 
waves  and  currents  and  to  hold  it  there,  fti  order  to  prevent  the  tilling 
of  the  improved  channel  above  by  material  abraded  from  the  beach. 

The  total  amount  expended  on  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1887,  including  outstanding  liabilities  at  that 
date,  was  $69,704.14,  and  the  result  was  that  the  channel  in  the  upper 
part  of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full  width 
and  completed,  and  the  eastern  half  of  the  second  and  third  reaches 
below  the  wharves,  and  one-fourth  of  the  fourth  reach,  which  extends 
to  Barney's  Point,  were  deepeued  to  10  feet  at  mean  low  water.  The 
channel  for  about  one-half  its  width  from  Barney's  Point  to  Wareham 
has  been  deej>ened  to  10  feet.  Long  Beach  has  been  raised  above  high- 
water  storm-tides,  so  that  the  wash  of  sand  into  the  improved  chanuel 
inside  the  beach  has  been  stopped. 

The  ruling  depth  of  the  approaches  to  Wareham  has  been  increased 
from  7  to  0  leet,  and  the  channel  greatly  widened  in  all  the  reaches. 
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Vessels  of  larger  draught  can  be  carried  to  Wareham  tban  formerly,  t 
The  increase  in  width  of  channel  was  a  great  help  to  all  vessels  in  beat-  ] 
iog  in  and  out  of  the  harbor. 

The  amount  expended  during  the  last  fiscal  year, including outstand-  : 
ing  liabilities  Juue  .'3ft,  1888,  was  $2,320.49  (making  a  total  of  $72,024.63 
expended  to  Juue  30, 1888),  aud  the  result  was  the  further  widening  of 
the  eastern  half  of  the  fonrth  reach  below  the  wharves. 

It  is  proposed  to  apply  the  balance  on  hand  July  1,  1888,  and  the 
amouut  asked  for  ($4,000)  towards  the  completion  of  the  channel  from  . 
the  deep  water  above  Loug  Beach  to  Wareham,  and  the  further  building 
up  of  Long  Beach. 

July  1,1867,  amount  available $10,596.90 

July  1.18(18,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1867 $1,816.50 

July  1,1688,  outstanding  liabilities 603.99 

July  1, 1686,  amount  covered  by  existing  contracts ..    7,975.  47 

10,295.96 

Amount  appropriated  by  act  of  Angnst  11, 1883 4,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 13,236.00 
Amount  that  can  lie  profitably  expended  iu  fiscal  year  ending  June  30,1890    1-2,300.00 
Submitted  in  compliance  with  requirement* of  sections  2  of  river  and 
harbor  acts  of  16G6  and  1607. 

(See  Appendix  O  4.) 

C.  yew  Bedford  Harbor,  Massachusetts. — To  comply  with  the  require* 
meats  of  the  river  aud  harbor  act  of  August  5, 1886,  a  preliminary 
examination  and  survey  were  made  of  New  Bedford  Harbor, 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congress, 
January  10, 1888,  and  printed  in  House  Ex.  Doc.  No.  86,  Fiftieth  Con- 
gress, first  session. 

It  is  proposed  to  excavate  a  channel  200  feet  wide  and  18  feet  deep, 
at  an  estimated  cost  of  $35,000. 

The  sum  of  $20,000,  appropriated  by  acts  of  March  3, 1875,  and  August 
14, 1870,  for  this  harbor,  wasexpeuded  in  dredging.  Xo  work  has  been 
doue  since  1878. 
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was  commenced  Juno  22,  1887,  and  was  completed  July  28,  18S7.    No 
further  work  is  proposed. 
The  total  expenditure  has  been  $1,000. 

July  1,  1*J7,  amount  available $890.06 

July  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of  liabilities  out- 
standing July  1,  1887 890.66 

(See  Appendix  0  5.) 

8.  Taunton  River,  Massachusetts. — The  object  of  the  improvement  is 
to  deepen  and  widen  the  channel  leading  to  the  city  of  Taunton,  at  the 
head  of  navigation,  so  that  vessels  of  11  feet  draught  can  reach  the  city 
at  high  water. 

In  its  original  condition  the  chaunel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  meau  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton. 

The  approved  project  of  1871  aud  its  subsequent  modifications  pro- 
vide for  a  channel  00  feet  wide  and  11  feet  deep  from  weir  bridge  to 
the  ship-yard;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet 
deep  from  the  ship-yard  down  to  and  through  the  Needles  and  Brigg's 
iShoal;  thence  to  Berkley  Bridge  a  chaunel  of  the  same  width  and  12 
feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dightou  the 
channel  was  to  be  100  feet  wide  aud  12  feet  deep.  The  depths  are  es- 
timated from  high  water.  The  ledge  which  crosses  the  bottom  of  the 
river  at  Peter's  Point,  aud  the  numerous  bowlders  which  lay  ou  the 
tottoin  and  sides  of  the  channel  from  Taunton  to  Dightou,  were  to  be 
removed.  The  amount  expended  on  the  improvement  of  the  river  up 
to  the  close  of  the  fiscal  year  ending  Juue  30,  1887,  was  $153,618.35. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  aud  the  ship-yard,  on  account  of 
interfering  with  private  property,  and  that  the  hardness  and  depth  of 
material  at  the  sides,  the  80-foot  channel  was  not  in  all  cases  dredged 
to  its  full  width,  the  channel  down  to  Berkley  Bridge  had  been  com- 
pleted. The  chaunel  as  proposed  between  Berkley  Bridge  and  Digh- 
tou bad  been  completed,  with  the  exception  of  a  small  amount  of  diedg 
iijg  and  the  removal  of  the  bowlders.  The  channel  had  been  cleared 
of  bowlders  from  Taunton  down  to  Berkley  Bridge.  The  work  of  re- 
moval of  the  ledge  at  Peter's  Point  had  been  completed.  The  material 
blasted  in  the  channel  had  been  dredged  and  deposited  in  the  form  of 
a  half-tide  dam  running  from  Reuben's  Island  to  the  west  shore  of  the 
river,  with  the  view  of  accelerating  the  current  in  the  dredged  channel 
off  and  above  Dighton,  and  preventing  deposits  in  this  part  of  the  chan- 
nel. 

The  amount  expeuded  during  the  fiscal  year  to  June  30, 1888,  includ- 
ing outstanding  liabilities,  was  $3,317.50,  making  a  total  expenditure 
of  $156,935.94  to  June  30,  1888.  The  results  were  the  completion  of 
the  channel  as  proposed  between  Berkley  Bridge  and  Dightou,  with 
the  exception  of  a  small  amount  of  ledge  rock  uucovered  in  dredging 
below  Peter's  Point,  leaving  the  channel  above  Berkley  Bridge  as  at 
the  beginning  of  the  fiscal  year,  as  stated  above.  Vessels  of  11  feet 
draught  can  now  reach  Taunton,  at  the  head  of  navigation. 

There  remains  to  complete  the  existing  project,  widening  aud  deep- 
ening at  a  few  points.  A  map  of  a  survey  of  parts  of  Taunton  Biver, 
with  report  thereon  and  project  for  further  improvement,  were  sub- 
mitted to  Congress  January  10,  1888,  and  printed  as  House  Ex.  Doc. 
No.  86,  Fiftieth  Congress,  first  session. 
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{Amount  ( estimated  1  required  Tor  completion  of  dialing  project (165,000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1890  100,000. 0» 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  1867. 
(See  Appendix  0  9.) 

12.  Removal  of  Green  Jacket  Shoat,  Providence  River,  Rhode  Island. —  , 
This  shoal  is  in  tbat  part  of  Providence  River  which  constitutes  tbe 
harbor  of  Providence.  It  lies  off  tbe  wharves  on  the  south  front  of  tbe 
city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchorage 
purposes,  covering  an  area  of  about  18  acres  between  the  15-foot  carves. 

The  adopted  project  is  tbe  removal  of  the  entire  shoal  to  a  depth  of   ' 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
from  the  harbor  lines.  .  » 

The  amount  expended  during  the  last  fiscal  year,  including  outstand- 
ing liabilities,  to  June  30, 1888,  wns  $-4,388.13  (making  a  total  expen- 
diture of  $25,155.00  to  June  30,  183S),  and  the  result  was  tbe  excava- 
tion of  an  area  of  about  9|  ucrcs  on  the  western  side  of  the  shoal  to  a 
depth  of  25  feet  at  mean  low  water,  making  an  important  addition  to 
the  anchorage  facilities  of  Providence  Harbor,  With  the  amount  avail- 
able and  that  asked  lor,  it  is  proposed  to  continue  tbe  removal  of  the 
shoal  as  far  as  possible. 

July  1,  1887,  amount  available (35,482.53 

July  1.  1868,  amount  expended  during  fiscal  year,  exclaaive  of  liabilities 

outstanding  July  1,  lb«7 34,388.13 

July  1,  1888,  balance  available 1,094.40 

Amount  appropriated  by  act  of  August  11,1888 28,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 29,094.40 

{Amount  (estimated)  required  for  completion  of  existing  project 58,096.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890.     30,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  C  10.) 

13.  Newport  Harbor,  RhodeJsland. — Before  improvement  the  capacity 

ed  by  shoals,  and  it  was  not  adequate  tn 
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the  Goat  Island  Spit,  catting  away  the  spit  to  a  depth  of  15  feet  at 
mean  low  water  northward  to  a  line  drawn  from  the  dolphin  to  clear  the 
permanent  dock  at  Fort  Adams  by  100  feet,  and  the  construction  of  ad- 
ditional jetties  on  the  western  shore  of  Goat  Island. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1887,  was  $107,563.87,  with  the  following  results : 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor  about  nine- 
tenths  had  been  completed,  except  at  a  few  places  in  the  northern  part 
of  the  harbor,  where  the  material  was  found  too  hard  for  the  dredge  in 
use  at  the  time.    The  channel  along  and  outside  the  harbor  line  south 
to  a  point  opposite  the  gas  compauy's  wharf  and  the  15-foot  channel, 
750  feet  wide,  around  and  to  the  eastward  of  the  dolphin  on  Goat 
IslandSpit,  had  been  completed,  with  the  exception  of  a  strip  along 
the  western  edge  and  to  the  north  of  the  dolphin.    The  increase  of 
width  to  be  made  between  the  15-foot  curves  at  the  southern  entrance 
by  dredging  in  the  spit  south  of  Goat  Island  had  been  completed.    Of 
the  total  area  to  be  deepened  within  the  harbor  (about  90  acres)  about 
two-thirds  have  been  completed.    The  berth  for  vessels  at  the  quar- 
termaster's wharf  at  Fort  Adams  was  deepened  to  10  feet  at  mean  low ' 
water,  and  the  effectual  stopping  for  the  present  of  the  supply  of  lit- 
toral sand  and  gravel  from  the  outside  of  Goat  Island  into  the  southern 
entrance  by  the  jetty  on  the  southwest  shore  of  the  island.    The  south- 
ern entrance  is  completed  for  vessels  of  15  feet  draught. 

The  amount  expended  during  the  last  fiscal  year  to  June  30, 188S,  in- 
cluding outstanding  liabilities,  was  $560.36  (making  a  total  expenditure 
of  $108,124.23  to  June  30, 1888),  and  the  result  was  the  completion  of  the 
contract  then  in  force  by  the  removal  of  a  few  bowlders  found  while 
dredging  in  the  13-foot  anchorage  area. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of 
a  narrow  strip  along  the  western  edge  of  the  750-foot  channel  around 
and  to  the  eastward  of  the  dolphin  on  the  Goat  Island  Spit,  the  remain- 
der of  the  excavation  within  the  harbor  of  the  anchorage  area  of  13 
feet  depth,  and  the  excavation,  also  within  the  harbor,  of  the  anchorage 
area  of  10  feet  depth ;  also  the  building  of  additional  jetties  outside  of 
Goat  Island  whenever  they  may  be  required  to  arrest  the  drift  of  littoral 
sand  and  gravel  into  the  harbor  entrance. 

Joly  1,  1887,  amount  available $638.16 

JalV  1.  1686,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 560.36 


July  1,  1888,  balance  available 77.80 

Amount  appropriated  by  act  of  August  11,  1888 12,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 12,077.80 

(Amount  (estimated)  required  for  completion  of  existing  project 40,000,00 

J  Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30,1890    25, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  C  11.) 

14.  Harbor  of  Refuge  at  Block  Island,  Rhode  Island. — The  object  of 
the  improvement  is  to  furnish  a  harbor  of  refuge  for  vessels  en  gaged  in 
foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  deckfed  vessels.  The  original  pro- 
ject aud  its  subsequent  modifications  provide  for  a  harbor  of  refuge  on 
the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
far  small  vessels  and  an  exterior  for  large  ones.    The  basin  was  to  be 
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15.  Pawcatuck  River,  Rhode  Island  and  Connecticut — The  navigable 
part  of  the  Pawcatuck  River  extends  from  the  towu  of  Westerly  to  Little 
Narragansett  Bay,  and  the  object  of  the  improvement  is  to  deepen  and 
widen  the  channel  leading  from  this  bay  to  Westerly. 

Before  improvement  the  chauuel  was  crooked  and  obstructed  by  nu- 
merous shoals,  on  some  of  which  there  was  but  1£  feet  of  water  at  mean 
low  water. 

By  appropriations  made  in  the  years  1871  to  1875  the  river  was  im- 
proved by  the  excavation  of  a  channel  5.V  feet  deep  at  mean  low  water 
and  75  leet  wide  below  the  wharves,  and  from  So  to  40  feet  wide  between 
tbe  upper  and  lower  wharves.  The  preseut  approved  project  contem- 
plates the  further  widening  of  the  channel  to  100  feet  below  the  wharves 
and  by  an  additional  width  of  two  cuts  of  an  ordinary  dredging  ma- 
chine, or  about  49  feet  between  the  lower  and  upper  wharves;  also  the 
deepening  of  the  entire  channel  to  8  feet  at  mean  low  water,  at  an  esti- 
mated cost  of  $38,037.  The  amount  expended  ou  the  original  project 
was  850,000,  and  it  was  completed. 

Tbe  amount  expended  on  the  present  project  to  June  30, 18S8,  includ- 
ing outstanding  liabilities,  was  $10,463.02,  and  the  result  was  the  com 
pletion  of  the  channel  to  its  full  width  and  depth  from  the  deep  water 
opposite  the  village  of  Lottery  to  a  point  near  the  lower  end  of  Major's 
Island,  with  the  exception  of  a  small  amount  of  ledge  rock  which  ex- 
tends into  the  channel  near  Certain  Draw  Point  and  at  the  Pawcatuck 
Rock. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  the  channel  to  a  depth  of  8  feet  at  mean  low  water  and  width  of  100 
feet  from  the  upper  end  of  the  present  work  to  Westerly,  and  a  width 
of  40  feet  between  the  upper  and  lower  wharves  of  that  town ;  also  the 
removal  of  a  small  amount  of  ledge  rock  when  uucovered  by  dredging. 

July  1,1887,  amount  available $3,464.8$ 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1837 .* 85,184.13 

July  1,  l^Bd,  outstanding  liabilities 1,744.37 

Julv  1,  18tf8,  amount  covered  bv  existing  contracts 1, 137.38 

8,065.b8 

July  1,  18r8,  balance  available 399.00 

Amount  appropriated  by  act  of  August  11,  ltferi 10.000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1389 10,399.00 

f  Amount  (estimated)  required  for  completion  of  existing  project 10,700.  00 

:  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    16, 700.  00 
":  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1807. 

See  Appendix  O  14.) 

10.  Harbor  of  Refuge  at  Stoninpton,  Connecticut — Stonington  Harbor 
originally  was  an  open  bay,  unprotected  from  southerly  storms,  and  ob- 
structed by  a  shoal  having  a  low- water  depth  of  but  6  feet  at  the  shoalest 
part.  A  short  breakwater  was  constructed  in  the  years  1828-'31,  at  a 
<:ost  of  834,766.65,  for  the  protection  of  the  commerce  of  the  town.  The 
enlarged  project  of  1871  for  the  improvement  of  the  harbor  and  its  sub- 
sequent modification,  under  which  work  is  now  carried  on,  embraced 
dredging  in  the  upper  harbor  and  the  construction  of  two  breakwaters 
iii  the  outer  harbor.  One  of  these,  the  western,  was  to  be  built  out  from 
Wampha88uck  Point,  the  southwestern  limit  of  the  harbor,  and  to  ex- 
tend about  2,000  feet;  and  the  other,  the  eastern,  was  to  exteud  from  the 
vicinity  of  Bartlett's  Reef  to  the  Middle  Ground.    The  western  break- 
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water  was  completed  in  1880,  at  a  cost  of  8103,190.    The  amount  ex- 
pended in  dredging  in  the  upper  harbor  was  about  $45,000.    The  post-  i 
tion  of  the  western  end  of  the  eastern  breakwater  has  not  been  deter-  • 
mined. 

The  amount  expended  upon  the  eastern  breakwater  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1837,  was  $105,115.10,  and  its  length  at 
that  date  was  2,150  feet.  , 

The  amount  expended  during  the  last  fiscal  year  to  June 30, 1888, in- 
cluding outstanding  liabilities,  was  84,433.71  (making  a  total  expendi- 
ture of  $109,548.90  to  June  30,  1838),  and  the  result  was  the  extension 
of  the  eastern  breakwater  to  a  point  about  2,210  feet  from  its  eastern 
extremity. 

The  work  required  is  to  finish  the  construction  of  the  eastern  break- 
water. In  case  it  be  found  that  sufficient  protection  to  the  harbor  of 
refuge  has  been  afforded  when  the  range  from  Stonington  Light  to  the 
middle  of  Wicopessit  Island  is  reached  the  length  of  the  breakwater  yet 
to  be  built  will  be  about  3C0  feet.  Should  it  be  decided  to  extend  it  to 
the  Middle  Ground  it  will  require  about  150  feet  more. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  an- 
chorage for  vessels  drawing  IS  feet  of  water  and  a  harbor  of  refuge  for 
the  commerce  which  daily  passes  between  Long  Island  Sound  and  tiie 
eastward. 

It  is  proposed  to  apply  the  amount  available  and  that  asked  for  to 
the  extension  of  the  eastern  breakwater. 

Jnly  1,1887,  amount  available 84,884.51 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1&87 4,433.71 

July  1,  1888,  balance  available 450.80 

Amount  appropriated  by  act  of  August  11,  1883 8,000.00 

Amount  available  for  fiscal  year  ending  J one  30,  1889 8,450.80 

{Amount  (estimated)  required  for  completion  of  existing  projects 83,000.00 
Amount  thatcan  be  profitably  expended  in  fiscal  rear  analog  Jane  30, 1H90    35,000.00 
Submitted  in  compliance  with  requirouieuts  of  sections  2  of  river  and 
harbor  acta  of  I860  and  1367. 
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1.  Thames  River,  Connecticut — This  river  is  a  tidal  stream  extending 
from  the  city  of  Norwich  15  miles  south  to  Long  Island  Sound.  For  11 
miles  above  its  month  the  depth  ranges  from  13  to  80  feet.  Improve- 
ments have  been  confined  to  a  stretch  of  3£  miles  below  Norwich,  in 
which  the  most  troublesome  bard  lie.  In  1829  the  channel  depth  over 
these  bars  was  about  G  feet  at  mean  low  water. 

In  1836  a  project  was  adopted  for  making  the  channel  100  feet  wide 
and  14  feet  deep  at  high  water  (II  feet  at  low  water)  by  dredging  and 
by  building  piers.  In  1878  a  channel  14  feet  deep  at  low  water  was 
projected,  and  in  1882  a  modification  was  adopted  providing  for  achan* 
uel  200  feet  wide  and  14  feet  deep,  to  be  obtained  by  dredging  and  by 
building  five  dikes  or  training- walls  along  the  outer  curves  of  the  chan- 
nel. The  estimated  cost  was  $205,080,  and  a  balance  of  $20,000  from 
previous  appropriations  was  then  available. 

The  total  amount  appropriated  for  this  river  is  $304,300,  of  which 
$102,286.87  has  been  expended  since  the  adoption  of  the  present  project. 

Three  of  the  proposed  dikes  have  been  completed,  and  3,093  linear 
feet  of  the  fourth  one,  or  about  two-thirds  of  its  projected  length,  have 
been  built.  Dredging  was  done  between  the  dikes  in  1882,  1883, 1884, 
and  1887.  The  three  completed  dikes  need  slight  repairs.  The  chan- 
nel has  about  10£  feet  available  depth  at  low  water. 

During  the  past  fiscal  year,  including  outstanding  liabilities  and  ex- 
cluding existing  contracts,  $13,136.87  have  been  expended  in  extending 
the  fourth  dike,  in  repairing  the  others,  and  in  dredging. 

Thirty-five  thousand  dollars  could  be  advantageously  expended  in  a 
single  year  in  completing  the  remaining  dikes  and  in  dredging.  The 
estimate  for  completing  existing  project  has  been  enlarged  by  $24,000, 
the  sum  required  for  deepening  the  channel  to  16  feet  up  to  Allen's 
Point. 

July  lf  1887,  amo cm t  available 1*21,137.76 

Jalv  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of 

labilities  outstanding  Jnly  1,1887 $13,1:36.87 

July  1, 1888,  amount  covered  by  existing  contracts 6,650.00 

19,786.87 

July  1,  188t*,  balance  available 1,350.89 

Amount  appropriated  by  act  of  August  11,  1888 50,000.(0 

Amount  available  for  fiscal  year  ending  June  30,  1889 51,350.89 


['Amount  (estimated)  required  for  completion  of  existing  project 79, 600. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    35, 000.  00 
|  Submitted  in  compliance  with  requirements  of  sections  "Z  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  1.) 

2.  New  London  Harbor,  Connecticut — This  harbor  includes  the  lower 
3  miles  of  Thames  Biver,  from  the  New  London  wharves  to  Long 
Island  Sound. 

The  project  for  its  improvement,  adopted  in  1880  and  slightly  iuod- 
fieti  in  1882,  provides  for  removing  to  a  depth  of  16  feet  at  mean  low 
vater  the  southerly  part  of  a  shoal  of  sand  and  bowlders  lying  east  of 
:he  New  London  Northern  Railroad  Wharf.  The  original  depth  on  this 
part  of  the  shoal  was  from  5  to  15  feet. 

Nineteen  thousand  eight  hundred  dollars  have  been  appropriated 
and  expended  on  this  work. 

The  required  depth  has  been  made  over  nearly  the  whole  area  con- 
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tern  plated  in  the  project,  which  is  regarded  as  completed,  no  further 
work  under  it  being  desired. 

July  1,  1887,amouut  available $204.33 

Jnlyl,  1386,  amonut  expended  dunug  tiscul  year,  exclusive  of  liabilities 
outstaudiuRJuly  1,  1867 2.94 

July  1, 18*3,  balance  available 201.39 

(See  Appendix  D  2.) 
■  3.  Connecticut  River,  Massachusetts  and  Connecticut,  above  Hartford. — 
From  Holyokc,  Mass.,  34  miles  above  Hartford,  down  to  Enfield  Falls 
or  Rapids,  a  distance  of  18  miles,  there  is  a  fair  channel  4  to5  feet  deep. 
Enfield  Rapids  extends  about  5  miles  over  a  rocky  and  uneven  bed, 
with  a  total  fall  of  32  feet.  From  the  foot  of  Enfield  Rapids  to  Hart- 
ford, a  distance  of  11  miles,  tbe  river-bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  deep  at  low  water.  Several  years  ago  tlie 
Connecticut  River  Company  constructed  a  small  canal  around  Enfield 
Rapids,  through  which  boats  of  3  feet  draught  and  80  feet  length  cau 
pass. 

The  several  projects  under  which  work  has  been  done  have  been  for 
dredging  at  Barber's  Landiug  and  for  wing-dams.  In  1878  plans  and 
estimates  were  submitted  for  the  construction  of  a  canal  8  feet  deep 
around  Enfield  Rapids ;  these  estimates  were  revised  in  1880.  Tbe  es- 
timated cost  of  this  canal  was  $1,322,805;  it  was  not  considered  advis- 
able to  begin  construction  with  a  less  sum  than  8450,000,  which  has 
not  yet  been  appropriated. 

Up  to  the  closo  of  the  present  fiscal  year  8100,000  have  been  appro- 
priated for  this  part  of  the  river,  of  which  $00,866.80  have  been  ex- 
pended. 

All  the  work  done  has  been  dredging,  construction  of  seven  wing- 
dams  and  repair  of  the  same. 

Xo  work  was  done  during  the  past  fiscal  year. 

The  funds  on  hand  froinprcviousappropriations  are  sufficient  for  such 
repairs  and  temporary  improvement  as  may  be  needed  daring  the  en- 
suing year. 

The  benefit  to  be  secured  by  a  permanent  improvement  wn 
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by  mattresses,  at  a  total  estimated  cost  of  $330,487.  It  was  aiterward 
ioand  necessary  to  extend  the  project  to  include  annual  dredging  at 
these  and  other  bars  and  the  oxteusion  and  repair  of  the  Saybrook  jet- 
ties.. The  total  amount  appropriated  since  the  adoption  of  the  above 
project  is  $161,250;  two  of  the  contemplated  permanent  works  have 
been  built,  a  training-wall  at  Hartford  Bar  and  a  wing-dam  at  Glaston- 
bury Bar,  their  total  cost  being  840,715.34.  In  addition  to  the  work 
included  in  the  estimate  of  $330,487,  the  east  and  west  jetties  at  Say- 
brook  have  Iwen  extended  and  repaired  and  a  channel  120  feet  wide 
and  12  feet  deep  has  been  dredged  between  them,  and  from  $5,000  to 
#10,000  have  been  annually  expended  iu  dredgiug  to  maintain  a  depth 
of  O  feet  on  the  bars  between  Hartford  and  Haddam  Island. 

Kxperienco  has  shown  that,  on  account  of  the  height  aud  frequency 
of  freshets  in  this  river,  the  permanent  works  projected  in  1880  would 
be  inadequate  to  maintain  the  desired  depth  or  even  to  materially  re- 
duce the  amount  of  dredging  annually  required  ;  therefore,  in  Decem- 
ber, 1887,  a  new  project  was  adopted,  confining  future  operations  to  the 
completion  of  the  Saybrook  jetties  to  a  height  of  5  feet  above  high 
water,  with  a  top  width  of  G  feet  and  widening  the  channel  between 
the  jetties  to  400  feet  with  a  depth  of  12  feet  at  mean  low  water,  at  an 
estimated  cost  of  $80,000,  with  annual  dredging  to  maintain  a  9- foot 
channel  between  Hartford  and  Long  Island  Sound,  at  an  average  cost 
of  $10,000  per  5  ear. 

Duriugthe  past  fiscal  year,  including  outstanding  liabilities,  $8,901.43 
have  been  expeuded  in  repairing  the  Saybrook  jetties  and  iu  dredging 
to  maintain  the  9-foot  channel. 

During  the  next  fiscal  year  the  Saybrook  jetties  could  be  completed 
as  designed  and  the  proposed  dredging  could  be  doue  at  an  estimated 
L-.)st  of  $90,000,  including  $10,000  required  for  auuual  maintenance  of 
channels. 

July  1.1-^7,  amount  available $21,323.80 

Jnlv  1.  l-^,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  IHS7 $7,311.76 

July  1,  1H-^.  outstanding  liabilities 1,679.67 

Julv  1.  1**£?,  amount  covered  by  existing  contracts £,  4^7.00 

17,478.43 

July  1.  lh$$,  balance  available 3,744.37 

Amount  appropriated  by  act  of  August  11,  ItiSS 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 13,744.37 

{ Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 
Amount  required  for  annual  maintenance  of  cbannel 10, 000. 00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  Jnue  30, 1890    25, 000. 00 
Submitted  in  compliance  with  requirements  of*  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  3.) 

4.  Clinton  Harbor,  Connecticut — This  harbor  is  10  miles  west  of  the 
month  of  the  Connecticut  River.  Its  channel  runs  for  nearly  a  mile 
inside  of  a  beach  through  which  a  breach  was  made  about  the  year  1840, 
after  which  the  chanuel  shoaled  iu  two  places  to  about  4  feet  depth, 
where  the  depth  had  been  8  feet. 

The  project  for  improvement,  adopted  iu  1882,  provided  for  closing 
the  breach  aud,  if  that  did  not  restore  the  channel  depth,  for  dredging 
a  channel  100  feet  wide  and  0  feet  deep  at  mean  low  water  through 
tbe  shoals.    The  entire  cost  was  estimated  at  $10,000. 
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Three  thousand  dollars  have  beeu  appropriated  for  this  harbor,  of  ■ 
which  $2,747.27  have  been  expended. 

A  riprap  dike  was  bnilt  across  the  breach  in  1883;  it  requires  some  ' 
repair.     The  channel  depth  has  not  changed  since  1882. 

Nothing  was  done  during  the  past  fiscal  year. 

Seven  thousand  dollars,  the  estimated  amount  required  to  complete 
the  project,  could  be  profitably  expended  for  that  purpose  in  the  fol- 
lowing fiscal  year. 

Joly  1,  teST,  amount  Available J252.73  - 

July  1, 1866,  balance  available 252.73 

{Amount  (estimated)  required  for  completion  of  existing  project 7,000.00 
Amount  that  can  be  proli  tably  expended  i  n  fiscal  year  ending  June  30, 1890      7, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  tstHi  aud  1867. 
(See  Appeudix  D  4.) 

5.  New  Haven  Harbor,  Connecticut. — The  original  available  low-water 
depth  np  to  the  wharves  in  this  harbor  was  about  9  feet. 

The  first  project  for  deepening  the  channel  provided  for  making  it  13  ' 
feet  deep,  which  was  doue  in  1871 ;  it  was  widened  at  different  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  1G  feet 
deep  and  not  less  400  feet  wide.  In  1882  a  project  was  adopted  for  build- 
ingadike  to  extend outfromSandy  Point,  with  an  arm  3,200  feet  long 
and  parallel  to  the  channel,  in  order  to  contract  the  channel  and  make 
the  depth  to  be  obtained  by  dredging  permanent.  Thirth-eight  thou- 
sand dollars  have  been  expended  on  this  dike,  and  $40,000  are  estimated 
as  required  to  complete  it 

Up  to  the  close  of  the  fiscal  year  $201,000  have  been  appropriated 
for  this  harbor  and  nearly  all  expended. 

A  16  foot  channel  from  400  to  000  feet  wide  has  been  obtained  all  the 
way  up  the  harbor,  except  over  tho  Fort  Hale  Bar,  where  the  depth  is 
13  feet.  The  shore  arm  aud  1,359  feet  of  the  channel-arm  of  the  Sandy 
Point  Dike  have  been  built. 

During  tho  past  fiscal  year  $0,488.95  have  beeu  expended  in  extend- 
ing the  Sandy  Point  Dike  fl"0  f 
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feet  long,  extending  northwesterly  from  Luddiugton  Book.  The  esti- 
mated coat  wan  $1,311,134.  No  modification  of  the  project  has  been 
made,  except  slight  changes  of  cross-section  in  1S80. 

The  total  amount  appropriated  for  this  work  is  $205,000,  of  which 
$1:88,497.04  have  been  expended. 

The  east  breakwater  has  been  built  to  a  length  of  2,818  feet,  being 
nearly  seven-eighths  of  its  projected  length.  The  west  breakwater  ifcj 
not  begun. 

During  the  past  fiscal  year,  including  outstanding  liabilities,  and  ex- 
cluding existing  contracts,  $41,475.13  have  been  expended  and  the  break- 
water has  been  extended  406  linear  feet ;  a  contract  for  further  exten- 
sion is  in  progress. 

The  amount  estimated  as  necessary  to  comple  the  east  breakwater  is 
$40,000 ;  this  could  be  done  and  work  on  the  west  breakwater  pros- 
ecuted at  the  same  time.  . 

One  hundred  thousand  dollars  could  be  profitably  expended  on  the 
two  breakwaters  during  the  ensuing  year. 

Jnly  I,  1887,  amount  available    $47,977.49 

Julv  1,  188H,  amount  expended  during  li»cal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $39,786.28 

Jnly  1.  1888,  outstanding  liabilities 1,688.85 

July  1,  1838,  amount  covered  by  existing  contracts 6, 411. 15 

47,886.28 

Jnly  1,  W»,  balance  available 91.21 

Amount  appropriated  by  act  of  August  11,  1888 75,000.00 

■ 

Amount  available  for  fiscal  year  ending  June  1*0,  1889 75,091.21 

{Amount  ( estimated)  required  for  completion  of  existing  project 941, 134. 00 
Amu  nnt  that  can  be  profitably  expended  in  fiscal  y«ar  ending  June,  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  1867. 

(See  Appendix  I)  G.) 

7.  MU/ord  Harbor j  Connecticut. — This  harbor  cousists  of  a  broad  open 
bay,  trom  the  head  of  which  a  small  tidal  stream  extends  three  quarters 
of  a  mile  inland  to  the  upper  wharf.  Originally  the  depth  on  the  bar  at 
the  mouth  of  the  river  was  less  than  2  feet  at  mean  low  tide;  the  chan- 
nel in  the  river  ran  nearly  bare  in  places. 

Under  the  first  project  of  improvement,  adopted  in  1872,  a  channel  4 
feet  deep  and  100  feet  wide  was  excavated  through  the  bar  and  thence 
40  to  CO  feet  wide  to  the  upper  wharf;  small  jetties  were  built  to  pro- 
tect the  east  bank  from  erosion  and  two  jetties  were  built  to  preserve 
the  channel  on  the  bar,  at  a  total  cost  of  834,000.  l\\  1881  a  project 
▼as  adopted  tor  making  a  channel  over  the  bar,  to  be  8  feet  deep  at 
mean  low  water  and  100  feet  wide,  at  an  estimated  cost  of  $1 1,000. 

The  total  sum  appropriated  for  this  harbor  is  $30,000 ;  of  this  $4,758.08 
have  been  ex]>ended  on  the  last  project  and  the  8  foot  channel  has  been 
made  Go  feet  wkle. 

No  work  was  done  during  the  past  fiscal  year. 

The  remainder  of  the  project  could  be  satisfactorily  completed  in  one 
year  at  the  estimated  cost  of  $0,000. 

July  1,  1687,  amount  available $241.03 

Jiljr  1.  183-!,  balance  available 341.02 

Amoont  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  tfO,  1889 5,241.02 

ENG 
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(Amount  (est i muted)  required  for  completion  of  existing  project (1,  000.  00- 

Amountthatcan  bo  profitably  expended  in  fiNcal  year  ending  June  30, 1890  1,000,00 
Submit  tod  in  compliance,  with  rerpiiromentsof  sections!;  of  river  Mid 
Larbor  acts  of  1866  and  1367. 

(See  Appendix  D  7.) 

8.  Hawatonic  River,  Connecticut. — The  navigable  part  of  this  rivei 
extends  from  Derby,  Conn.,  to  Long  Island  Sound,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars,  upon  which  the 
low-water  depth  was  Irom  3  to  5  feet 

In  1871  a  project  was  adopted  for  making  and  maintaining  a  channel 
100  feet  wide  and  7  feet  deep  at  mean  low  water  throughout  this  dis- 
tance. Besides  the  necessary  dredging,  it  contemplated  building  ■ 
breakwater  east  of  the  channel  over  the  bur  at  the  river's  month. 

The  amount  appropriated  lor  tfa  is  river  is  876,242,  of  which  (74,494.59 
have  been  expended,  including  outstanding  liabilities. 

A  channel  of  the  required  depth  has  been  dredged  several  timet 
through  the  worst  bars.  The  present  available  depth  over  them  uowii 
about  5  feet  at  mean  low  water.  Drew's  Hock  has  been  removed  to  a 
depth  of  7  feet  at  mean  low  water. 

Revised  estimates  of  cost  of  the  breakwater  at  the  month  of  the  rivel 
and  of  the  necessary  dredging,  have  been  submitted,  amounting  u 
$202,000;  (70,000  of  this  could  be  advantageously  expended  during 
the  ensuing  fiscal  year. 


July  1, 1887,  amount  available 16,975.* 

Julv  1,  IBM,  amount  expended  during  lineal  year,  exclusive  of 

li'ill.ilitiilMOlltHtillldilljrJulv  1,  1*S7 $825.96 

July  1,1*S><,  outstanding  liabilities 4,444.00 

■  5,369:91 

.Inly  1, 1SS8,  balance,  available 1,705. 4J 

Amount  appropriated  by  act  of  August  11,  18rtd 35,000.01 

Amount  available  for  fiscal  year  ending  Juno  30, 1889 36,705.4 

(Amount  (  estimated)  required  for  eompliMion  of  existing  project 167,000.01 

I  Amount  that  ran  lm  profitable  expended  in  fiscal  vear  ending  Ji        ""   "  ' —     " "''  "' 

j  Submitted  in  compliance  w'*1 '       *   .:.......?..-■ 

L     barbor  acta  of  VHM  and  1' 
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order  to  relieve  the  crowding  of  the  channel  at  that  point,  has  been 
submitted.    The  cost  is  estimated  at  $17,000. 

July  1, 1887,  amount  available $2,478.07 

July  1, 1888,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18H7 $3*21.01 

Jolyl,  1888, outstanding  liabilities 1,960.00 

2,281.01 

Jaly  1,1888,  balance  available! 197.06 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1831) 10, 197. 06 

•  

{Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890      7, 000. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  unci  1867. 

(See  Appendix  D  9.) 

10.  Black  Rock  Harbor,  Connecticut — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fairweather  Island  and  of  two  small  streams  ex- 
tending inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Creek, 
the  more  imi>ortant  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water  and  the  channel  was  narrow  and  very  crooked. 

The  project  for  improvement  submitted  in  1883  includes  dredging  a 
channel  3,300  feet  long,  80  feet  wide,  and  0  feet  deep,  to  extend  up 
Cedar  Creek,  and  a  breakwater  from  Fairweather  Island  to  the  main- 
land.   The  estimated  cost  was  $80,000. 

Twenty-five  thousand  dollars  have  been  appropriated  for  and  nearly 
all  expended  under  this  project. 

The  breakwater  has  been  built  to  the  full  length,  but  not  to  the 
width  and  height  projected,  and  the  channel  has  been  dredged  80  feet 
vide,  but  has  filled  in  at  the  sides  so  that  the  available  width  is  about 
60  feet. 

During  the  past  fiscal  year  $2,391.20  have  been  expended  in  dredging 
to  widen  the  channel  as  above. 

Jnly  I.  13S7,  amount  available |2,531.r>9 

July  1.  loSfin  amount  expended  during  lineal  year,  exclusive  of  liabilities 
outstanding  July  1,1*87 2,391.29 

,.  13S8,  balance  available 140.30 

■'impropriated  by  act  of  August  11,  !&**} 10,000.00 

"  *e  for  fiscal  year  ending  June  30,  1^39 10, 140. 30 

Muircd  for  completion  of  existing  project 45,000.00 

My  expended  in  fiscal  year  ending  June  30, 1H90    20. 000. 00 
h  requirements  of  sections  2  of  river  and 


''•is  harbor  consists  of  the  tidal 

fvalk,  Conn.,  to  Loug  Island 

is  l.J  miles  below  Nor- 

was  about  5  feet  at 

'•^an  nearlv  bare. 

Miel  100  feet 

In  1881 

Nor- 


#  . 
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Up  to  the  close  of  the  fiscal  year  $77,2*0.GG  had  been  appropriated  for 
this  project  and  nearly  all  expended.  Some  parts  of  the  river  have  re- 
quired dredging  several  times. 

A  channel  has  heen  dredged  100  feet  wide  and  8  feet  deep  up  to  South, 
Norwalk,  and  thence  to  Norwalk  from  O'O  to  100  feet  wide  and  6  feet  deep. 
Thin  channel  is  in  navigable  condition,  though  it  has  shoaled  somewhat 
in  places. 

No  work  was  done  during  the  past  fiscal  year. 

For  the  next  fiscal  year  $7,000  could  be  profitably  applied  towards 
completing  the  present  project  and  maintaining  the  channel  depths. « 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  028,000 
for  the  improvement  of  this  harbor,  and  provides  that  425,000  of  this 
amount  shall  be  expended  in  dredging  and  deepening  the  channel  in 
(he  lower  harbor  up  to  Wilson's  Point.  The  officer  iu  charge  estimates 
that  this  dredging  will  cost  $52,000. 

.July  1,  HWT.  amount  available $560.04 

Jnl'v  1,  1(WJ,  amount,  <-xponil.il  during  lineal  voar,  exclusivu  of  liabiiitioa 

ontHtaiidingJuly  1,  l*ff R6.94 

July  I,  lftS,  balance  available f-OS.10 

Amount  u].].ro].rial.-d  by  act  of  August  11,  18HS 2B.OO0.ai 

Amount  ■vailftblKforliHL-alyt-BrviiuliigJnnellO,  HM9 tM,Mn.M 

{Amount  (iwliui.lt.'d)  ««(iiir,'i|  f'nr  niiitptHmii  of  uxmtiuK  iimject 31,000.  00 
Aniinii.rt.li;it('iiiib.'].iiilit:ililvi;xiH!ii.t<!il]i]lisi:i,ly(MroinlinsJnn«30, 1«(0     '2*1,000.00 
SuUmitti'd  in  ooiniiliiiiiiie  witb  ri-iinireinunts  of  Motions  *  of  river  and 
harbor  acts  of  I*iti  and  lHlil. 
(See  Appendix  I)  12.) 

12.  Harbor  at  Fire  Mile  Hirer,  Connecticut. — This  is  a  new  work.  A 
preliminary  examination  and  survey  of  this  harbor  were  made  in  com- 
pliance with  the  requirements  of  the  river  and  harbor  act  approved 
August  5, 188b'. 

The  proposed  project  contemplates  deepening  the  harbor  and  ap> 
preaches  «u  as  to  give  H  feet  at  mean  low  water.  It  is  proposed  to  dredge 
a  channel  8  feet  deep,  HID  feet  wide,  and  6,0011  feet  lung  at  an  estimated 
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Dariug  the  past  fiscal  year  *5,4(»9.Gfi  wore  expanded  and  the  contract 
nnder  which  the  above  dredging  was  doue  was  completed. 

July  l,  llH7,  auiounr  available $5,  tifti.  74 

July  1, 18^, amount  expended  during  iiscal  year,  exclusive  of  liabilities 
out  standing  July  1,  lf*-T7 .., .' f>,  460.  00 

July  1,  Itfbi,  balance  available £21.  "8 

Amount  appropriated  by  act  of  August  11,  1888 5,  Ooo.  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1880 r>,  &>4.  08 

• • 

r  Amount  (estimated)  required  for  completion  of  existing  project 5,000. 00 

I  Amount  that  can  be  prohtablv  expended  in  fiscal  year  end  iugJuueliO.  1800       f>,  000.  00 
]  Submit  ted  in  compliance  with  requirements  of  sections 'J  of  river  and 
l     harl»or  act  s  of  14.il>  and  1807. 

(See  Appendix  D  K5.) 

14.  Port  Chester  Harbor,  Xvw  York. — This  harbor  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the.  mouth  of  the  Byrain  ltiver,  and 
of  the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  available  depth  in  the  river  was  not.  above  a  foot  at  low 
water,  and  Salt  Rock  in  the  river  and  Sunken  IZock  in  the  bay  were 
considered  dangerous  obstructions. 

The  scheme  tor  improvement  adopted  in  1871  provided  for  the  re- 
moval of  these  rocks  to  9  aud  11  feet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  on  the  bar  at  the  mouth  of  the  harbor  at 
aw  estimated  cost  of  49G,(Kt2. 

In  18S4  the  project  was  amended  to  provide  lor  dredging  a  channel 
-J  feet  deep  and  from  00  to  KM)  feet  wide  from  the  bay  to  the  vicinity 
of  the  wharves. 

The  total  amount  appropriated  for  this  harbor  is  #rj7,tM)0,  which  has 
been  nearly  all  expended.  Salt  Rock  has  been  removed  to  the  required 
depth  of  0  feet-  at  mean  low  water,  and  a  channel  x.\  feet  deep  and  from 
40  to  100  feet  wide  has  been  completed  to  a  point  150  feet  below  the 
biidge  at  Port  Chester,  and  thence  carried,  with  a  width  of  125  feet,  to 
the  bridge. 

July  I.  1-T5-*?.  amount  available S*21.  77 

July  1.  Itt8.  balance  available ^4.77 

Amount  appropriated  by  act  of  August  1 1,  1*88 •">,  000.  un 

Anjonnt  available  for  fiscal  venr  end  in"  June  lio.  18r<0 o.  0^4. 77 

f  Amount  (estimated)  required  for  completion  of  existing  project lil.tft'i.  no 

I  Amount  I  liar  caube  profitably  expended  in  lisenl  yeiiremliu^  Juni'liO,  Ih'.mi     in,  OHO.  00 
i  Snlmiitti'd  in  compliance  with  requirements  of  seetions  *J  of  river  and 
\    h-AiU>r  acts  of  H;»0  and  l"u7. 

iSee  Appendix  I)  14.) 

15.  Mamaroneek  Harbor,  Xcir  York. — This  harbor  consists  of  a  nar- 
n*v  inh*t  opening  into  a  broad  bay.  Several  dangerous  rocks  lie  in  or 
tear  the  channel.  The1  low-water  depth  to  the  old  steam-boat  wharf, 
about  half-way  up  the  inlet,  was  5  feet ;  from  then*  to  the  upper  wharves 
it  was  about  1  foot. 

A  project  for  improvement  was  adopted  in  1SS2,  providing  for  the 
removal  of  one  rock  to  4  feet  depth,  of  five  rocks  to  7  feet  depth,  and  for 
luking  a  channel  1 00  feet  wide  and  7  feet  deep  up  to  the  old  steam-boat 
*bsirf,  thence  to  the  village  wharves  -SO  feet  wide  and  4  feet  deep;  the 

Mfim«>iwl  AAuf  «tou  Al'X  iUU\ 


estimated  cost  was  $43,000. 
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Fifteen  thousand  dollars  have  been  appropriated  for  this  harbor  and  _ 
nearly  all  expended. 

Three  of  the  rocks  have  been  run  loved  to  the  required  depth;  no 
dredging  has  been  done.  The  river  and  harbor  act  of  August  11, 1888, 
made  no  appropriation  for  tins  harbor. 

Jnljr  1, 1887,  amount  available J«0..r.5    ' 

July  1,  law,  balance  available- 220.  !i5    ' 

(.Amount  (on limated)  required  fni'  t:mii]di-tinti  »f  <.'xi*tiii|g  project 28, 000. OJ)     ; 

1  Submitted  in  compliance  with  roquiruiuimta  nf  H^ctiiiusU  of  river  aud  _* 

f     harbor  aew  of  IBS!  and  1667.  J 

(Seo  Append)*  D  15.)  j 

16.  Echo  Harbor,  Xete  Rochellc,  New  York. — The  channel  of  this  harbor  ■ 
wan  obstructed  by  two  reel's,  Start  liock  and  Shcepshead  Bock,  the  former  j- 
hare  at  low  water,  the  hitter  covered  to  a  loot  depth  or  more.  .      * 

The  project  for  improvement  adopted  in  1JS7G  provided  for  the  removal   • 
of  these  reefs  to  7  feet  and  1)  feet  depths,  respective];.    The  estimated 
cost  was  *38,!).j.").3S.  *    i 

Twenty-two  thousand  dollars  have  been  appropriated  for  this  harbor,  J 
of  which  818,056.03  have  been  expended.  Start  Jtock  has  been  wholly  ?■ 
removed  to  7  feet  depth  and  part  of  Shcepshead  Rock  to  9  feet  depth.   < 

The  available  funds  were  not  sufficient  for  continuing  operations  on  ., 
Slteepsliead  liock,  and  nothing  has  been  done  during  the  last  fiscal  year. 

According  to  the  estimate  the  amount  required  for  completion  of  the 
project  is  StT.OOU. 


Julv  l 
Jul 


,  l&m,  hillilt 

,1.  (w 


l-ililllbl.'... 

vnililMr  .. 


mt.nl)  r,-,,,,ir 
ahu.ii.kiu.itmu  Ik.  proiifeli 
Submitted  in  eoiu|i]i:iiin>  i 
harbor  mats  nf  ltjliti  ami  1 
(See  Appendix  1)  in.) 
17.  yew  Ilorhilte  liar 


f  exlrtdua  project 

at  suctions  2»f  ri 


■This  harbor  consists  mainly  of  . 
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lSw  East  Cheater  Creek,NCic  York. — This  is  a  small  tidal  stream,  empty- 
ing into  Pelhain  Bay ;  it  was  navigable  at  liigli  tide  tor  vessels  drawing 
7  feet  up  to  Lockwood's,  a  distance  of  2\  miles.    The  rise  of  tide  is  7.1  feet*. 

The  project  for  improvement,  adopted  in  187U  and  subsequently  modi- 
fied, provided  for  a  channel  0  feet  deep  at  meau  high  water,  extending 
to  a  point  3,000  feet  above  Lock  wood's  and  terminating  at  the  upper  end 
in  a  tidal  basin,  and  for  5,800  feet  of  diking  to  maintain  the  channel. 
A  revised  estimated  cost  of  the  project,  as  modified,  is  placed  by  the 
officer  in  charge  at  $22 1,100. 

Sixty-four  thousand  dollars  have  been  appropriated,  and  of  this 
unount  $36,379.80,  including  outstanding  liabilities  and  excluding  ex- 
isting contracts,  have  been  expended. 

Tbe  channel  has  been  made  0  feet  deep  and  1 25  feet  wide  to  the  head 
of  Goose  Island,  one-half  mile  from  the  mouth  of  the  creek ;  thence  to 
Town  Dock  from  40  to  00  feet  wide,  and  from  Town  Dock  to  Lock- 
Tood-g  100  feet  wide,  and  1,2.'15  linear  feet  of  diking  have  been  built. 

A  contract  for  dredgiug  was  entered  into  July  11, 1S87,  and  aunulled 
August  18,  1887,  on  account  of  the  contractor's  failure  to  begin  work. 
Asecoud  contract  was  entered  into  May  11,  1888;  work  under  this 
contract  is  now  in  progress. 

Ji!j  1,  1837,  amount  available $9,673.78 

Ji'y  1,  1888,  aroonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1,250. 18 

Jnly  1, 18**,  outstanding  liabilities 797.40 

Ja'.y  1.  1488,  amount  covered  by  existing  contract* 6, 852.  GO 

8, 906. 18 

July  1,  1888,  balance  available 767.60 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 767.  GO 

(Amount  (estimated)  required  for  completion  of  existing  project 152, 100. 00 
Araonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10,000.00 
submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  D 18.) 

19.  G reexport  Harbor,  New  York. — This  harbor,  at  the  eastern  oml  of 
Long  Island,  is  exposed  to  easterly  storms.  Its  anchorage-ground, 
which  was  sheltered  by  Joshua's  Point,  has  materially  shoaled  by  ero- 
sion of  the  point  and  by  the  influx  of  drifting  sand. 

The  project  of  improvement,  adopted  in  18S2,  provided  for  construction 
tf  a  riprap  breakwater,  extending  from  Joshua's  Poiut  1,700  feet  in  a 
southeasterly  course,  to  arrest  drifting  sand,  to  check  the  erosion  of 
fc  point,  and  to  increase  the  sheltered  area.    Its  cost  was  estimated 

Twenty-five  thousand  dollars  have  been  appropriated  for  this  habor, 
of  which  824,959.90  have  been  expended. 

The  breakwater  has  been  built  out  to  a  depth  of  15.4  feet  a  distance 
•f  1.437  feet.  One  thousand  eight  hundred  and  six  and  one-quarter 
too*  of  stone  have  been  placed  in  the  breakwater  during  the  past  fiscal 
Jtar. 

illy  1,1347,  amount  available $2,957.93 

fry  L,  1883,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
«auianding  July  1,  1887 .' 2,917.83 

hlr  1. 1443.  balance  available 40. 10 

Atomic  appropriated  by  act  of  August  11,  188-4 r»,000.00 

i*mnt  available  for  fiscal  year  ending  Juno  :M)f  1*89 T>,  040. 1 0 
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(Amount  (wtimatinl)  required  for  completion  of  e: 
Amount  t lull  can  lie  proutahly  expended  in  fiscal  y 
SuuutittvU  iu  vODipliUwa  with  requirements  of 
turbor  acts  of  lettl  and  ldo7. 
(Sj««  Appeudix  D  19.) 

20.  We*  Core  Harbor,  New  York. — This  is  a  new  work.  The  harbor 
is  a  part  or  Hempstead  Bay.  An  examination  and  survey  of  it  was 
made  iu  eoiuplianco  with  the  requirements  of  the  river  aud  harbor  act 
of  August  3, 1880,  and  the  report  thereon  printed  as  Appendix  D  20  of 
tut*  Uouort  of  tho  Chief  of  Engineers  for  18S7. 

Tin*  proposed  improvement  consists  iu  thecoustructiou  of  a  breakwater 
from  Musquito  Point  in  a  westerly  direction  to  a  length  of  about  2,500  ' 
foot,  to  afford  shelter  to  vessels  lying  at  anchor,  waiting  to  pass  into  the 
harbor,  and  to  protect  its  entrance.     Tho  estimated  cost  of  the  proposed 
bivakwuteris*201,960. 

Tito  river  and  harbor  act  of  August  11,1888,  makes  au  appropriation 
of  ♦-O.lHHl  for  improving  the  harbor,  and  a  further  sum  of  $30,000  maybe 
pvotltuJdy  expended  in  continuing  it  during  the  fiscal  year  ending  June- 
;*»,  181HK 


it  *|iiiiiiin'iati»l  liy  aut  nf  August  11,  1«S8  . 


.e30,18M    30,000.00 

I  (til bm Itti'it  in  eompliance  with  requirements  of  sections :!  of  rirer  and 
[      uarlmr  Win  of  lrioii  and  1667. 

Ul,  r'timhiiif!  Bay,  New  York: — Before  improvement,  the  available 
dopth  in  litis  broad,  shallow  bay  and  in  the  channel  leading  up  to  ; 
Kindling  was  less  than  4  feet  at  mean  low  water. 

'1'ho  project  for  improvement,  adopted  in  1879,  contemplated  building 
Iti.t'OU  feet  of  diking,  to  form  a  tidal  basin,  which  by  rilling  aud  dis- 
otmrgmg  through  tho  main  channel  would  maintain  a  channel  depth  of 

II  lev!  or  more  at  mean  low  water  after  once  dredging ;  the  material  of 
the  bottom  is  soft  mud.    The  estimated  cost  of  this  work  was  •173,501). 

Seventy  thousand  dollars  have  been  appropriated  for  this  work,  of 
nil  it'll  •tlS,!)79.74  have  been  expended. 
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22.  Removing  sunken  vessels  or  crafts  obstructing  or  endangering  navi- 
gation.— The  contract  for  removal  of  the  wreck  of  the  sloop-scow  Oeorge 
C.  Bloomer,  sunk  in  the  Connecticut  River,  at  Hartford  Couu.,  which 
wa*  in  force  at  the  date  of  the  last  annual  report,  was  completed  during 
the  summer  of  1887 ;  the  wreck  was  entirely  removed. 

Under  section  4  of  act  of  Congress  approved  June  14,  1880,  notice  to 
owners  of  the  schooner  R.  H.  Daly,  wrecked  and  suuk  in  the  Connecti- 
cut liiver,  near  Saybrook  Point,  Conn.,  was  duly  published ;  subse- 
quently arrangement  for  her  removal  was  made,  and  the  work  was  done 
in  December,  1887. 

Under  the  same  law,  the  wreck  of  the  Louise  Bliss  was  removed  in 
December,  1887,  alter  publishing  the  required  notice  to  owners.  This 
vessel  was  a  three-masted  schooner,  wrecked  and  sunk  in  November, 
1&85,  in  the  west  end  of  Long  Sand  Shoal,  Long  Island  Sound,  about  G 
miles  southwest  from  the  mojith  of  the  Connecticut  Eivor. 

April  14,  18S7,  the  schooner  Emma  J.  Higgins  was  wrecked  and  sunk 
in  about  11  fathoms  of  water  about  6  miles  southwest  of  Black  Rock  Har- 
bor, Connecticut;  her  spars  were  broken  off  about  low- water  level  and 
were  a  source  of  danger  to  vessels  navigating  that  part  of  the  sound. 
Under  the  same  law,  after  duly  publishing  notice  to  owners,  the  spars 
of  this  vessel  were  removed,  so  as  to  make  a  clear  depth  of  more  than 
25  feet  over  the  wreck. 

(See  Appendix  D  23.) 

IMPROVEMENT  OF  HUDSON  RIVER  AND  OP  HARBORS  OF  RONDOUT 
ANT)  SAUGERTIES,  NEW  YORK— REMOVING  OBSTRUCTIONS  IN  EAST 
RIVER  AND  HELL  GATE — IMPROVEMENT  OF  ENTRANCE  TO  NEW 
YORK  HARBOR — IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THB 
VICINITY  OF  NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY. 

Officer  in  charge,  Lieut.  Col.  Walker  McFarland,  Corps  of  Engineers, 
having  under  his  immediate  orders  Capt.  George  McC.  Derby,  Corps  of 
Engineers.  These  works  were  in  temporary  charge  of  Lieut.  Col.  G.  L. 
Gillespie,  Corps  of  Engineers,  from  January  1,  1888,  to  June  29,  18SS. 

1.  Hudson  River,  Xew  York, — The  improvement  of  this  river  has  been 
re>tricted  by  the  wording  of  the  appropriation  acts  to  that  part  of  it 
lying  between  Troy,  at  the  head  of  navigation,  6  miles  above  Albany, 
and  New  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable. depth  in  the  chan- 
nel l>etween  New  Baltimore  and  Albany  was  74  feet  at  mean  low  water ; 
hittwei-ii  Albany  and  Troy,  4  feet. 

The  plan  of  improvement  adopted  in  18f>7  proposed  making  the  nav- 
igable depth  between  New  Baltimore  and  Albany  11  feet,  and  between 
Albany  and  Troy  9  feet.  This  was  to  be  accomplished  by  the  construc- 
tion r>f  longitudinal  dikes  to  direct  the  currents  and  by  dredging. 

All  the  dikes  provided  for  in  this  plan  have  not  yet  been  built,  but  the 
work  so  far  done  has  resulted  in  securing  a  channel  depth  of  10  feet 
nearly  all  the  way  from  New  Baltimore  to  Albany,  and  of  8  feet  nearly 
all  the  way  from  Albany  to  Troy.  The  shoal  spots  make  the  navigable 
depths  in  those  parts  of  the  river  9.]  feet  and  74  feet,  respectively. 

The  estimated  cost  of  making  this  improvement  as  modified  subse- 
quently was  $1,078,304,  and  the  appropriations  amount  to  $1,053,538. 

A  large  part  of  this  amount  has,  however,  from  the*  necessity  of  the 
c*&\  been  applied  to  the  repair  of  decaying  dikes  instead  of  to  the  con- 
struction of  the  new  dikes  yet  to  be  built. 
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A  close  examination  of  tlio  works  made  within  tbe  post  year  shows 
that —  i 

The  completion  of  tho  new  works  required  and  tho  removal  of  the  rock  at 

Van  Wiu's  Point  will  coat  probably : $120,000 

And  tbe  repair  of  tho  old  works  below  Albany 103,000     ; 

And  the  repair  of  tbe  old  works  above  Albany 37,000 

Total 860,000 

These  last  are  rapidly  deteriorating  and  need  immediate  repair  in 

order  to  prevent  great  injury  to  the  channel. 
During  the  post  year  the  repairs  at  the  West  Dike  at  New  Baltimore,   .. 

the  Roah  Hook  Dike,  and  the  Middle  Dike  at  Coeymans  have  been  com-  / 

pleted. 

July  1,1887,  amount  available tS3,01&50 

Julv  1,  1H88,  amount  expended  during  tiscul  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 1,560.92  ■ 

Julvl,  1388,  balance  availalilc •   21,458.28 

Amount  appropriated  by  act  of  August  11,  1886 75,000.00    . 

Amouut  available  for  fiscal  year  ending  Juno  30, 18*) 96,458. 28    \ 

{Anionnt(ejUimated)  required  for  completion  of  existing  project 185,000.00 
Amounttbat  can  be  profitably  ex  ponded  in  fiscal  ycarending  J  line  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Inirlmr  uctH  of  1«6H  and  1807. 
{See  Appendix  E  I.} 

2.  Harbor  at  Saugerties,  New   York. — This  harbor  is  formed  by  the  ' 
mouth  of  Esopus  Creek,  which  empties  into  the  Hudson  River  ou  tbe 
west  bank,  about  100  miles  above  New  York.  \ 

The  plan  of  improvement  which  has  been  adopted  for  it  provides  for  •' 
securing  a  channel  depth  of  8  feet  at  mean  low  water  by  the  construc- 
tion of  two  parallel  dikes  about  300  feet  apart,  carved  slightly  down-  ; 
stream  at  the  outer  ends,  and  by  dredging  between  them,  if  necessary. 

The  estimated  cost  of  ibis  improvement  is  852,000,  of  which  J20,000 

ive  been  already  a  [H  >''"!>''' a  ted.     During  the  past  year  ihe  south  dike, 
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The  project  was  completed  in  1880,  the  actual  cost  beiug  only  $90,000, 
si uce  which  tunc  such  small  appropriations  as  have  been  made  have 
beeu  applied  to  the  repair  of  the  dikes. 

The  channel  maintains  its  depth  and  will  continue  to  do  so  until  the 
dikes  are  broken  through.  These  dikes  are  much  decayed  and  ought 
to  be  replaced,  and  $5,000  can  well  be  applied  to  this  purpose  during 
the  coining  year. 

Work  during  the  past  year  has  been  confined  to  replacing  tbe  feuder 
piles  of  the  north  dike  and  repairing  a  couple  of  small  breaks  in  it. 

July  1.  1>«87,  amount  available $2,  ;"XiU.  :$6 

JnlV  1,  1888,  amount  expended  during  liscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1S87 2,409.14 

July  I,  18*?,  balance  available 1M.22 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1881) 5, 151. 22 

[ Amount  (estimated)  required  for  repairs 5.000.00 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending.  )une  30, 181)0      5, 000. 00 
(Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I    Larl»or  acts  of  1866  and  1867. 

(See  Appendix  E  3.) 

4.  Ilarlem  River,  New  York, — Tbe  Harlem  River  and  Spuyten  Duyvil 
Creek  are  both  included  in  this  improvement,  and  at  present,  the  former 
is*  navigable  for  vessels  of  12  feet  draught  to  Morris  Dock,  about  6  miles 
from  its  junction  with  the  East  River;  the  latter  for  about  1$  miles  from 
tbe  Hudson  for  vessels  of  8  feet  draught  and  only  at  high  water.  The 
object  of  th«  improvement  is  to  make  a  channel  connecting  these*  two 
streams,  so  that  vessels  may  pass  through  from  the  East  River  to  the 
Hudson,  and  the  principal  work  is  the  cut  which  is  to  connect  them. 
Though  there  is  an  interchange  of  waters  now  to  some  extent,  there  is 
no  navigable  channel  except  for  row-boats. 

The  project  for  the  improvement  was  originally  adopted  in  1875,  and 
iiw  for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water. 
Iu  IS70  the  width  of  the  channel  was  changed  to  400  feet,  except  in  the 
ruck-cut  through  Dyckman's  Meadow,  where,  owing  to  the  large  in- 
crease of  the  cost  if  a  change  were  made,  the  width  was  to  be  restricted 
to  350  feet,  but  the  depth  was  to  be  increased  to  18  Jeet  at  mean  low 
water. 

The  amount  expended  npon  the  improvement  up  to  the  close  of  the 
fecal  year  ending  June  30,  1887,  was  $987.77. 

As  the  appropriations,  though  made  June  18,  1878,  and  March  3, 
187ft.  were  not  available  until  May  3, 1887,  owing  to  the  delay  produced 
by  the  legal  proceedings  for  the  acquirement  of  the  land,  the  condition 
of  the  streams  remained  the  same  as  before  the  project  for  the  improve- 
ment was  adopted. 

During  the  fiscal  year  ending  June  30, 1888,  there  has  been  expended 
•41.I7iM>S  on  the  cut  through  Dyckman's  Meadow,  for  engineering  ex- 
periments iu  structures  for  protecting  the  sides  of  the  channel,  and  for 
Wing  to  determine  the  nature  of  the  substrata  on  the  marsh.  When 
tie  present  contract  is  completed,  about  700  feet  of  the  channel  through 
brefcmau's  Meadow  will  be  finished  to  the  width  of  350  leet  and  depth 
tf  18  feet  at  mean  low  water. 

Tue  amount  that,  can  be  profitably  expended  during  the  year  ending 
Juue  30.  ISiklj  is  8500,000,  and  would  be  applied  to  excavating  the 
channel  through  the  marsh  between  Dyckmau's  Meadow  and  the  Hud- 
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HOD  River,  ami  to  structures  for  protecting  tin;  sides  and  probably  the 
bottom  of  the  new  channel. 

The  estimated  amount  required  for  the  completion  of  the  work  ac- 
cording to  the  present  approved  project  is  $2,300,000. 

July  J,  1837,  amount  available $399,013.23 

July  ],  1888,  amount  expended  during  lineal  year,  exclusive.- 

«riiiil.i  litiea  outstanding  July  1,  1887 $41,179.68 

July  1,  1888,  outstanding  liabilities 18,288.07 

July  1,  1888,  amount  covered  by  existing  contracts 268,861.76 

327,729.51 

July  1,  1888,  balance  available 71,282.72, 

Amount  appropriated  by  act  of  August  11,  1888 70,000.00 

Amount  available  for  fiscal  year  endiug  June  30,  1889 141,282,72 

(Amount  (estimated)  required  for  com|>let  ion  of  existing  project 2,230,000.00 

j  Amount  iliat  can  be  profitably  expwiultH]  ill  ducal  year  eliding  June 

>      :«),  leUO 500,000.00 

)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  aud  lBt'.T. 
{See  Appendix  E  4.) 

5.  Removing  obstruction*  in  the  East  River  and  Hell  Gate,  Xew  York. — 
Hell  (iate  is  the  worst  obstruct  ion  in  the  uarrovr  strait  connecting  Long  - 
Inland  Sound  with  New  York  Harbor,  known  as  the  East  River. 

At  Mils  point  the  channel  turns  at  right  angles  around  Hallet's  Point, 
opposite  the  mouth  of  the  Harlem  Itiver,  and  the  eurren  runB  with  a 
velocity  varying  at  different  stages  of  the  tide  from  3  to  10  miles  an 
hour  over  or  around  Way's  Reef,  1'ot  Rock,  Shell  Drake,  Hallet's  Point, 
Negro  Point,  Holmes  Rock,  Hog's  Back,  Heel  Tap,  Flood  Rock,  Hen 
and  Chickens,  Gridiron,  Mill  Rocks,  The  Negro  Heads,  lih inlander's 
Reef,  and  Bread  and  Clwese. 

Resides  this  most  serious  obstruction  there  are  mauy  other  rocks  and 
reefs  in  the  Kast  River,  especially  those  off  Thirty -fourth  street  and 
Ninth  street,  which  are  dangerous  to  its  crowded  navigation,  and  which 
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mentioned  both  in  Hell  Gate  and  in  the  East  River  ought  to  be  con- 
tinued, and  $500,000 could  be  profitably  expended  next  year  in  this  way. 

July  1,  18S7,  amount  available £24,717.62 

Received  from  sales  of  fuel  to  officers 52.  19 


24,770. 11 
July  1, 1H88,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $8,301.95 

Joly  1,  1888,  outstanding  liabilities 383.  IX) 

8. 684. 95 


Joly  1, 1888,  balance  available ■  16.085.16 

Amount  appropriated  by  act  of  August  11,  1888 250, 000. 00 

Amount  available  for  fiscal  year  ending  J  uuc  30,  1889 266, 085. 16 


f  Amount  (estimated)  required  for  completion  of  existing  project 1, 238, 840. 67 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
%     i*yn 500,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  5.) 

6.  Xewtoicn  Creek,  Xew  York. — This  is  a  small  tidal  stream,  about  4 
miles  long,  running  through  the  eastern  part  of  Brooklyn  and  empty- 
ing into  the  East  River  opposite  Thirty-fourth  street,  New  York  City. 

It  had  formerly  a  depth  of  12£  feet  at  the  mouth,  gradually  decreas- 
ing to  4  feet  at  the  head. 

Its  present  condition  shows  a  depth  of  18  feet  at  the  mouth,  and  from 
8-i  to  10  feet  at  the  bead. 

The  original  project  for  its  improvement  adopted  in  1880,  but  modi- 
fied in  18&4,  provided  for  a  channel  240  feet  wide  and  21  feet  deep,  ex- 
tending from  the  mouth  up  to  Vernon  Avenue  Bridge ;  and  from  that 
point  np  to  the  head  of  navigation,  on  both  branches,  a  channel  decreas- 
ing from  175  to  100  feet  in  width  and  from  18  to  10  feet  in  depth. 

Work  during  the  fiscal  year  has  been  confined- to  dredging  an  18-foot 
channel  below  Vernon  Avenue  Bridge,  and  a  10-foot  channel  at  the 
head  of  navigation  on  both  branches  of  the  creek  above  Maspeth  avenue. 

No  |>ermaueut  benefit  can  be  derived  from  dredging  in  the  upper 
part  of  the  creek  until  the  banks,  composed  of  soft  mud,  are  protected 
by  bulkheads,  since  the  material  washes  into  the  dredged  channels. 

The  commerce  of  the  creek  is  very  large. 

J?ily  1, 1^87,  amount  available £2,577.23 

Joly  1,  1888,  amount  expended  during  lineal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 1,034.40 

July  1,  lH8r!,  balauce  available 1,542.83 

Anion n l  appropriated  by  act  of  August  1 1 ,  1888 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  18-^9 2(5. 542.  SH 


(Amount  (estimated)  required  for  completion  of  existing  project 148,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  yeurciiding  Juno30,  1890     50,000.  00 
So  bin  it  ted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  l<s67. 

(See  Appendix  E  6.) 

7.  Buttermilk  Channel,  New  York  Harbor. — This  channel  lies  between 
the  city  of  Brooklyi ,  >'ew  York,  andGoveruor's  Island,  Xew  York  Har- 
bor, aud  is  obstructed  at  its  upper  end,  where  it  joins  the  East  River, 
by  a  shoal  over  which  there  was  formerly  a  least  depth  of  !)£  feet  at 
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ilton  Avenue  Bridge.  The  depth  obtained  was  18  feet,  but  owing  to 
the  softness  of  the  material  it  has  since  tilled  in  to  15  feet. 

The  rates  of  wharfage  in  New  York  Harbor  are  now  so  high  that  the 
necessity  for  getting  additional  wharf  room  has  become  imperative,  and 
nowhere  can  it  be  so  easily  had  as  in  Gowanus  Bay. 

Eventually  the  channels  here  must  be  made  both  wider  and  deeper 
than  they  will  be  under  the  present  plan  of  improvement,  but  for  the 
present  they  should  be  deepened  to  18  feet. 

No  work  has  been  done  during  the  present  fiscal  year,  owing  to  the 
wantoffunds. 

Jnly  1,  1887,  anionnt  available $64.31 

July  1,18**,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 1.00 

July  1,1*83,  balance  available 63. 31 

Amount  appropriated  by  act  of  August  11, 1888 60,000.00 

Amouut  available  for  lineal  year  ending  June  30, 1889 60, 063. 31 

f  Amount  (estimated)  required  for  completion  of  existing  projeot 60,000. 00 

J  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1890    60, 000. 00 
■  Submitted  in  compliance  with  requirements  of  sections  *2  of  river  and 
I     harbor  acts  of  l8oti  aud  1867. 

(See  Appendix  E  8.) 

0.  Xeio  York  Harbor. — Before  the  improvement  of  the  main  entrance 
into  New  York  Harbor  was  undertaken  by  the  United  States,  the  least 
depth  in  mid-channel  on  the  bar  was  23.7  feet,  at  mean  low  water,  ana 
the  saine  depth  could  be  carried  across  three  other  shoals  between  the 
bar  and  deep  water  in  the  harbor. 

A  large  proportion  of  the  vast  commerce  of  the  port  which  is  carried 
on  in  vessels  of  great  dranght  could  only  cross  these  shoals  at,  or  near, 
high  water. 

The  project  for  the  improvement  of  Gedney's  Channel  was  approved 
by  the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval 
December  27, 1880. 

It  provides  for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep 
at  mean  low  water,  from  deep  water  below  the  Narrows  through  the 
Main  Ship  Channel  and  Gedney's  Channel  to  deep  water  outside  the 
bar;  maintaining  this  chanuel,  should  it  be  necessary,  either  by  peri- 
odical dredging,  or  by  contracting  the  entrance  by  the  construction  of 
a  dike  running  across  the  shoals  from  Coney  Island  side,  with  suitable 
protection  for  the  head  of  Sandy  Hook  to  prevent  its  being  scoured 
away  by  the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channel  is  $1,490,000  for 
dredging  4,300,000  cubic  yards ;  and  the  entire  cost  of  the  improvement, 
should  the  contraction  works  prove  to  be  necessary,  is  estimated  at  be- 
tween *5,(M)0,000  and  $0,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  had  been 
made  on  which  the  method  of  improvement  was  based,  and  303,869 
*  nbic  yards  of  sand  had  been  dredged  from  Gedney's  Channel  at  the 
••lose  v\'  the  last  fiscal  year. 

This  had  resulted  in  producing  a  channel  of  good  navigable  width 
across  the  bar  25  feet  deep  at  mean  low  water;  but  no  practical  benefit 
to  navigation  had  resulted,  since  no  increase  in  depth  had  been  obtained 
on  the  shoals  inside  the  bar ;  the  application  of  the  funds  having  been 
restricted  by  the  language  of  the  appropriation  act  to  Gedney's  Channel 
only. 
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During  the  past  ttscal  year  both  tbe  bar  and  tliu  inner  shoals  have 
beeu  dredged  under  contract  with  the  Joseph  Edwards  Dredging  Com- 
pany, aud  580,405  cubic  yards  of  sand  and  unul  have  been  removed  at 
liSJ  cents  per  cubic  yard,  A  channel  bas  been  obtained  not  less  than 
500  feet  wide  in  which  tho  least  depths  between  the  steamer  wharves 
aud  tbe  ooeau,  is  20  feet  on  the  bar,  and  -5.1  teet  on  the  shoal  west  of 
Flyun's  Knoll  in  tho  lower  bay. 

These  dimensions  are  sufficient  to  enable  tho  largest  steamers  arriv- 
ing off  the  bar  as  now  loaded  to  reach  their  wharves  without  delay  at 
average  low  tide ;  and  they  also  permit  any  of  the  large  steamers  leav- 
ing the  port  at  high  water,  as  is  usual,  to  go  to  sea  loaded  lully  2  feet 
deeper  than  was  ever  practicable  before. 

The  dredged  channels  have  beeu  thoroughly  buoyed,  aud  as  soon  as 
the  pilots  have  become  familiar  with  the  new  channels  tbe  port  of  New 
York  will  reap  the  full  benefit  of  the  results. 

Surveys  made  in  December,  1837,  and  May,  1S.S8,  show  that  no  shoal- 
ing whatever  had  taken  place  oh  the  bar  in  the  interval  of  six  mouths 
during  which  no  dredging  wan  done  there.  As  a  like  comparison  was 
made  a  year  ago  with  precisely  the  same  result,  there  ai\>  good  gronuds 
for  expecting  that  the  dredged  channel  across  the  bar  may  maintain  its 
new  dimensions  by  the  action  of  the  currents  alone. 

Arrangements  have  been  made  for  increasing  the  number  of  dredges 
at  work  on  the  shoals,  and  it  is  expected  that  the  existing  contracts  for 
the  removal  of  2,200,000  cubic  yards  will  be  completed  at  the  time 
specified,  December  1,1888. 

The  amount  needed  outside  of  the  present  appropriation  to  widen 
these  channels  to  1,000  feet,  and  to  deepen  them  to  30  feet  at  mean  low 
water  as  required  by  the  plan  of  improvement,  is  $1(>0,000;  and  this 
amount,  could  be  well  expended  iu  the  next  fiscal  year. 

Julyl,  lfr-7,  amount  available $742,293.27 

July  1, 168S,  amount  uxnendrd  during  lineal  your,  eicluaive 

of  liabilities  mitatundLiin  Julv  t,  l»-7 $1:17,714.37 

Jmv  ir  w,  iiiitBiiindiiijtiiiLiiiiirn^ *;o,4t>~.ar> 

Julv  1,  1SS",  amount  covered  bv  cxbriing  contractu 461,!iriti.27 

(159,708.38 
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to  dredge  the  interior  channels  of  the  bay  to  a  depth  of  6  feet  at  mean 
low  water. 

The  estimated  cost  of  this  was  $34,200,  of  which  810,000  had  been 
appropriated  up  to  June  30, 1886. 

After  some  correspondence  and  delay  the  new  outlet  was  excavated 
and  protected  on  the  north  side  by  a  bulkhead  built  partly  by  the  prop- 
erty owners  and  partly  by  the  contractor  who  was  doing  the  dredging 
for  the  Government. 

The  present  appropriation  will  be  applied  to  deepening  the  channel 
through  the  bay,  though  no  permanent  good  can  result  from  it. 

The  navigation  of  the  bay  is  restricted  almost  entirely  to  pleasure 
boats  used  by  the  Coney  Island  and  Gravesend  Bay  hotels,  and  there 
seems  to  be  no  present  necessity  for  further  appropriations  for  this  im- 
provement. 

July  1,  1887,  amount  available $o,283. 73 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 1(56.17 

Jnly  1,  1888.  balance  available 5,117.56 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 117. 56 

i  Anion nt  (estimated)  reqnired  for  completion  of  existing  project 8, 200. 00 

•  Submitted  in  compliance  with  requirements  of  Mictions  2  of  river  and 
(     harbor  acts  of  1866  and  18G7. 

(See  Appendix  £  10.) 

11.  Canarsie  Bay,  New  York. — The  plan  of  improvement  adopted  for 
tills  harbor  in  1879  proposed  to  obtain  a  channel  G  feet  deep  at  mean 
low  water  by  means  of  diking  and  dredging  from  the  0-foot  curve  in 
Jamaica  Bay  up  to  the  Canarsie  Dock,  a  distance  of  about  3,500  feet. 

The  estimated  cost  of  this  improvement  was  $SS,000,  of  which  $33,000 
have  been  appropriated  up  to  the  close  of  the  lineal  year  ending  June 
an.  1SS3.  With  this  amount  a  pile-dike  1,150  feet  long  has  been  bnilt 
Mi  the  north  side  of  the  outer  end  of  the  channel,  and  a  channel  from 
5  to  0  feet  deep  and  from  50  to  125  feet  wide  has  been  kept  open  from 
the  0-foot  curve  in  Jamaica  Bay  up  to  the  dock  at  Canarsie  Landing. 

The  appropriation  of  August  5,  1886,  has  been  applied  during  the 
focal  year  to  dredging  three  shoals  in  the  channel,  and  to  beginning 
the  coustraction  of  850  linear  feet  of  the  south  dike,  which  work  is  still 
;q  progress. 

As  the  channel  can  not  Imj  regarded  as  secure  before,  the  south  dike 
l«  completed,  it  is  recommended  that  $10,000  be  appropriated  for  this 
imrjMi.se  and  for  such  dredging  as  may  become  necessary. 

■J*".v  1. 1"W,  amonut  available $10, 0M.73 

Jt  >  1,  l-r-"\  ainouut  expended  during  fiscal  year,   exclusive 

•if  iijhiliii»*!«  outstanding  July  1,  1887 ' $1 ,  fittO.  :I8 

Ji.y  1.  It5*,  amount  covered  by  exiting  contracts s,  :ie9.  r>0 

lO.01il.H8 

h'.y  1. 1  *<•*.  balance  available 4«;.  *7 

ii-juuf  appropriated  by  act  of  August  11,  18^8 in,  000.  00 

Aiu-nuT  available  for  fiscal  year  ending  June  30, 18£*J 10, iMti.  87 

'Anj.#?int  f «-Mtiiiiatikd j  required  for  completion  of  existing  project 4">,  (MM).  00 

lijonnrthat  can  be  profitably  expended  in  fiscal  year  ending  .June  :i0, 181M)     10,000.00 
.  ■■*  i*»'niTt«*tl   in  compliance  with  requirements  of  sections  2  of  river  and 
i    L*rW  acts  of  lNiti  and  l8tiv. 

[See  Appendix  E  11.) 

EXG 


'     -■■    CXOIXEKBa,  17.  S.  ARUY. 

-.. — Tho  project  for  the  improvement  of 

.  "••;■■  wains  Creek,  adopted  in  1830,  pro- 

l      ;>!   4,500  feet   long,  and  from  10U  to 

.if  i:!iaaii   low  water,  beginning  at  the 

>  .       May  mid  extending  up  to  the  town  of 

re  "I  the  adoption  of  the  project  varied 

■■  ■■■  inw  water  to  2  fret  at  the  wharf  at  the 

I  io  2  feet  up  the  creek  a  distance  of  a 

'.t  :<  so  slight  here  that  there  is  uo  scour  in 

■  -.  .Tieient  aumr  be  obtained  by  contracting 

■  ;  :,■  get  ( ho  channel  desired  by  dredging  from. 

\  :-.;i  to  the  steam-boat  wharf  at  the  mouth 
:.".ihI  feet,  and  (hence  up  the  creek  tor  a 
.  .  ;liiM-stinitite.i  eost  being  $33,115. 
»  iv .is  applied  towards  obtaining  »  channel  up 
".<  :r  shoaling  has  occurred  since  tlie  work  wan 
,■:»■.■  of  I  he  town  of  Ilabylou,  which  lies  on  the 
ned  now  by  tail,  and  there  appears  to  be  little 
■■■.ipVrlng  the  clianuel  Io  the  steam-boar  wharf 
..  and  none  win  never  for  constructing  it  up  to 
mile  above. 
n't  of  August  11,  ISSs,  contains  no  appropria- 


icljlaiveuf  liuliililk- 
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i 

{Amount  (estimated)  required  for  completion  of  existing  project $70,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  l^iti  and  1bu7. 

(See  Appendix  E  13.) 

14.  Raritan  Bay,  New  Jersey. — The  project  of  improvement  now  be- 
ing executed  provides  for  opening  a  channel  from  Ward's  Point,  oppo- 
site Perth  Amboy,  X.  J.,  past  Segui  lie's  Point,  Staten  Island,  and  out 
into  the  deep  water  of  the  Lower  Bay  of  Xew  York.  The  channel  to 
be  21  feet  deep  at  mean  low  water  and  300  feet  wide.  Also  a  channel 
leading  from  this  tip  to  the  wharves  of  South  Amboy,  15  feet  deep  at 
mean  low  water  and  300  feet  wide. 

Work  previous  to  18S7  was  confined  to  dredging  a  21  foot  channel 
through  the  shoal  east  of  Segnine's  Point ;  but  the  channel  has  tilled 
in  materially  again  during  the  last  three  years. 

During  the  past  fiscal  year  it  was  expected  to  obtain  a  21-foot  chan- 
nel from  Ward's  Point  past  Great  Beds  Light ;  but  the  channel  was 
found  to  be  shoaler  than  had  been  anticipated,  and  the  funds  were  not 
sufticieut  to  complete  it. 

The  channel  leading  to  South  Amboy  has  not  been  beguu. 

To  complete  the  project  of  improvement,  the  whole  balance  of  the 
original  estimates  of  last  year,  namely,  $37,500,  will  be  needed. 

July  1,  1^7,  ameunt  available $37,579.  03 

July  1,  1-rS,  amount  expended  during  liscul  year,  exclusive  of 

liabilities  outstanding  July  1,  1^7 $33,  f)3f>.  18 

Julv  1,  lr-^f  outstanding  liabilities *2,93T>.  \:\ 

3fl,{i?l.:U 

July  1.  13*^,  balance  available 1,007.72 

Amuuut  appropriated  by  act  of  August  11,  18*5 25,000.00 

Auimuht  available  tor  fiscal  year  ending  June  30,  1SS9 26,007.72 

f  Amount  f estimated)  required  for  completion  of  existing  project- J>7,f>00. 00 

,  Anion rit  that  ran  be  profitably  expended  in  tlncal  year  ending  J  tine.  HO,  IS90    47,.r>00.  CO 
*  Submitted  in  compliance  with  requirements  of  sections  '2  of  river  and 
'..     harbor  acts  of  l.Siiii  and  1>(>7. 

{See  Appendix  E  14.) 

15.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.—  (1)  Sloop  Locomotive. — Hudson  River.  This  sloop,  sunk  in  the 
tIud>oii  Hiver,  oft'  Saugerties,  N.  V.,  in  August,  1887,  was  removed  at 
a  eost  of  $317,114,  by  hired  labor,  October  L'7  ;iixl  28,  1887. 

\1)  Bark  Quickstep. — Xew  York  Harbor.  This  vessel  was  wrecked  on 
the  west  side  of  the  main  ship-channel,  Xew  York  Harbor,  in  1887,  and 
was  removed  under  contract,  at  a  cost  of  #»,200,  during  the  fiscal  year. 

(:»;  Wreck  of  a  canal-boat  in  Harlem  Hirer  near  High  Bridge.— The 
wreek  was  removed  at  a  cost  of  $175,  by  the  Baxter  Wrecking  Com- 
pany, during  December,  1887,  and  January,  1888. 

iSi-e  Appendix  E  15.) 

ELIMINATIONS  AND  SURVEYS  FOR    IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 1886. 

The  n-quired  preliminary  examination  of  Spring  Creek,  Xew  York,  was 
made  by  the  loca!  engineer,  Lieutenant-Colonel  McKarland,  and  reported 
by  him  as  not  worthy  of  improvement.  The  results  were  transmitted 
to  Congress  and  printed  as  House  Ex.  Doe.  No.  70,  Fiftieth  Congress, 
leuood  session.     (See  also  Appendix  K  10.) 
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.   iW-.vinV  River,  belmc  Newark. — The  lower  portion  of  the  river,  from 

;  -Mror  Street  Bridge  to  Newark  Bay,  was  lirst  surveyed  by  the 

..   ..i.j^er  Department  in  1879.    The  greatest  depth  in  the  channel,  at 

.  i»»int  above  the  Elbow  Beacon,  was  only  7.1  feet,  and  in  many  places 

•  ■  ^riMtest  depth  was  7.5  feet  at  mean  iow  water. 

A  project  was  adopted,  based  on  this  survey,  providing  for  obtain- 
.-.  by  diking  and  dredging,  a  channel  200  feet  wide  and  10  leer  deep 
:r  mean  low  water  from  the  Center  Street  Bridge  to  Newark  Bay,  at  a 
. -n<\  of  £232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
art  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay  a  distance  of  8,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

Jane  30,  1887,  $149,223.60,  exclusive  of  outstanding  liabilities,  had 
been  expended  under  this  project;  the  dike  at  the  mouth  had  been  ex- 
tended about  1,700  feet,  making  a  total  length  of  5,705  feet.  The  chan- 
nel through  the  shoal  in  the  bay  had  been  dredged  to  the  required 
dimensions,  as  also  the  channel  up  the  river,  as  far  as  the  Newark  and 
New  York  Kailroad  Bridge.  The  remainder  of  the  distance  to  the 
Center  Street  Bridge,  the  10-foot  channel  had  only  been  dredged  from 
130  to  100  feet  in  width.  These  results  had  been  of  very  great  benefit 
to  the  large  commerce  of  the  river,  which  was  estimated  in  1881  at 
1,200,000  tons,  valued  at  $30,000,000. 

The  contract  for  the  extension  of  .the  dike  at  the  mouth  of  the  river 
was  completed  September  7 ;  500.3  feet  of  dike  were  constructed  during 
the  fiscal  year,  making  the  total  length  of  the  dike  6,205  feet. 

The  expenditures  during  the  year  amount  to  81,782.25,  for  const  ruc- 
tion and  inspection  of  dike,  surveying,  ami  administration. 

Jnly  1,  li*87.  amount  available $1,  Hi>."».40 

July  1.  l'&S,  amount  expended  (luriug  fiscal  year,  exclusive  of 

liabiliiuw  outBtanding  July  1,  1887 ". ; $l,(iO:i.'J5 

Julv  1,  l«rS8,  outstanding  liabilities 171).  00 

l,7^2.:>r> 

July  1,  13*8,  balance  available :*,  \\:\.  lf» 

Anton ut  appropriated  by  act  of  August  1 1,  lt-'SS 27, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  18S9 tt0f  (113.  l."> 

!  A  mount  (estimated)  required  for  completion  of  existing  project. K>4,  :>7."i.  00 
Amount  that  can  be  profitably  expended  in  lisealycareiidiiig  June :*0.  l-*\)0    (J0,oo0. 00 
Submitted  incompliance  with  requirements  of  sections  'Jot'  river  and 
harbor  acts  of  ltttb'  and  1807. 

(See  Appendix  F  1.) 

2.  Elizabeth  River,  New  Jersey. — This  stream,  which  is  2%  miles  from 
itt  mouth  to  the  head  of  navigation  at  Broad  street,  Elizabeth,  has  a 
width  of  from  50  to  90 feet,  and  before  its  improvement  the  wharves  in 
the  city  could  only  be  reached  at  high  water  by  vessels  drawing  less 
than  1  feet ;  its  commerce  was  estimated  at  45,000  tons  annually.  The 
ruige  of  the  tide  was  about  4.7  feet  at  its  mouth,  and  3.4  feet  at  Bridge 
*treet. 

The  project  for  the  improvement  was  adopted  in  1S78,  and  provides 
for  obtaining,  by  dredging,  a  channel  00  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at 
an  estimated  cast  of  825,530. 

The  amount  expended  under  this  project  to  June  30,  1887,  was 
•2G,708.6G,  and  a  channel  had  been  dredged  to  the  required  depth  to 
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4.  Woodbridge  Creek,  New  Jersey. — Id  its  original  condition  this  stream 
wts  obstructed  at  its  mouth  by  a  bar  having  a  depth  of  0.8  feet  on  its 
crest  at  high  water,  and  by  two  shoals  just  inside  the  mouth.  From  these 
tools  a  good  12- foot  channel  existed  to  above  Anderson's  Brick  Works, 
•eveu  eighths  of  a  mile  from  the  month,  above  which  point,  however, 
■any  shoals  occurred,  though  a  narrow  8-foot  channel  existed  as  far  as 
8alamander  Dock,  1£  miles  from  the  mouth.  The  town  of  Woodbridge, 
■ml  numerous  fire  brick,  tile,  and  draiu-pij>e  works,  situated  on  the 
creek,  did  a  considerable  trade,  estimated  at  126,000  tons  annually. 
The  range  of  the  tide  is  about  5  feet. 

The  project  for  improving  the  creek  was  adopted  in  1878,  and  pro- 
fides  for  obtaining  by  dredging  and  diking  a  channel  80  feet  wide  and 
12  feet  deep  at  mean  high  water  from  the  mouth  to  Salamander  Dock, 
it  an  estimated  cost  of  $13,800,  increased  in  1884  to  $29,000. 

The  amount  expended  under  this  project  to  June  30, 1 887,  was  8 10,000, 
I  villi  which  the  required  dike  had  been  constructed,  and  a  12  foot  chan- 

1,  from  SO  to  25  feet  wide,  had  been  obtained  as  far  as  Valentine's 

:,  1§  miles,  and  a  9-foot  channel  80  feet  wide  thence  to  Town  Dock, 

feet  further  up ;  and  the  creek  was  also  widened  20  feet  at  the 

>w  opposite  Salamander  Dock.    Xo  increase  in  the  commerce  of  the 

fotek  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882 ;  there  were 

ft  funds  available  during  the  last  fiscal  year,  and  no  expenditures. 

[The  condition  of  the  channel  has  deteriorated  since  work  was  suspended, 

ad  shoals  are  complained  of  both  above  and  below  Valentine's  Dock. 

fliiere  has  been  no  increase  in  the  amount  of  commerce*  reported  above, 

tbich  is  already  very  large  in  proportion  to  the  size  of  the  stream. 

i  Amount  (estimated)  required  for  completion  of  existing  project $10,  IKK).  00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  4.) 

3.  Raritan  River,  New  Jersey. — Before  its  improvement  bv  the  United 
[Sates,  the  Raritan  River  had  a  depth  of  8.5  feet  at  "The  Stakes,''  3 
Jules;  of  6.5  feet  at  the  u Middle  Grounds,"  4£  miles;  of  7.5  feet  at 
j Whitehead's  Sand  Dock,  8i  miles,  and  between  this  point  and  New 
[Brunswick,  12£  miles  above  the  mouth,  the  channel  was  obstructed  by 
I » number  of  rocky  shoals  with  depths  of  from  S.4  feet  to  0.9  feet  at  menu 
bw  water.  The  city  of  .New  Brunswick  and  the  Delaware  and  Raritan 
[Canal,  which  terminates  here,  together  with  extensive  brick-yards  on 
fte  South  River,  did  a  large  commerce  on  the  stream,  estimated  in  1871 
1*3,053,857  tons  per  annum. 

The  present  project  was  adopted  in  1S74,  and  provides  for  obtaining, 
[V  diking  and  dredging,  and  where  necessary,  by  drilling  and  blasting 
*ek,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from 
fe  mouth  to  New  Brunswick,  at  a  cost  of  82,093,662.05.  It  was  modi- 
Win  1S31,  pursuant  to  the  river  and  harbor  act  of  March  3  of  that  year, 
k  adding  to  it  the  dredging  of  the  South  Channel,  about  13,000  feet 
[bog,  100  feet  wide,  and  5£  feet  deep  at  mean  low  water,  from  Kearney's 
'Dock  to  Crab  Island. 

Cnder  this  project  8447,638.57  had  been  expended  June  30,  18S7,  in 
jtostructing  the  dikes  required  by  the  project  at  "The  Stakes"  and 
"Middle  Grounds,"  in  dredging  channnels  200  feet  wide  and  12  feet 
fepat  mean  low  water  at  these  points,  and  in  drilling,  blasting  and 
tedging  a  channel  of  the  same  dimensions  across  the  rocky  shoal  at 
Whitehead's  Sand  Dock.    Under  the  two  special  allotments  made  for  it 
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in  the  acts  of  March  3, 1881,  and  August  2, 1883,  the  South  Channel 
was  dredged  to  the  required  depth  for  a  distance  of  4,000  feet.    These 
improvements  have  been  of  great  benefit  to  navigation,  permitting  the  ■ ' 
large  tows  in  use  on  the  river  to  reach  a  point  i  miles  below  New  Brans- 
wick  at  all  stages  of  the  tide. 

The  expenditures  during  the  fiscal  yenr  amount  to  $9,082.05. 

The  rock-drilling  plant  has  been  put  in  good  working  order,  surveys 
have  been  made  of  the  shoal  below  Martin's  Dock,  and  dredging  has 
been  begun  on  the  lower  shoal. 

The  balance  now  available  wilt  be  expended  this  season  in  extending  ' 
the  10-foot  channel  to  Martin's  Dock,  1J  miles  below  New  Brunswick, 
and  in  constructing  a  dike  at  the  "Middle  Grounds.7' 

July  1, 1887,  amount  available $23,  (Ml.  1)1 

Amount  received  from  Captain  Derby  for  sale  of  fuel  (March  31  and.  June 
29,  1888) S.00 


July  1,  1868,  amount  expended  do 

of  liubilitiea  outstanding  Jnly  1 

July  1,  1888,  outstanding  Tiabilitii 


inp  fiscal  year,  exclusive 

1887 18,896.49 

* 185.66 


Amount  available  for  fiscal  year  omling  Juno  TO.  1889 64. 571.  86 

(Amount  (estimate)!)  i-< ■< j  n  i i-ti< j  fur  cufiiiilt-tii'in  of  existing  project 1.572,413.  05 
Amount  that  can  lv>  ['icliliibh  <'\i»*U'k'il  i  n  tiNi-al  year  willing  Juue 
30,  1800 lW.OOT.OO 
Submitted  in  ciimiiliiinco  svirli  requirements  ef'smiuns  •-'  of  river  anil 
barbor  acts  of  U86  and  18(17. 
(See  Apjiendix  F  o.} 

G.  South  Hirer,  Jfeto  Jersey. — Before  the  improvement  of  this  stream 
was  undertaken  by  the  United  States  the  navigation  of  the  lower  2$' 
miles  of  its  course  had  been  abandoned,  and  a  canal  dredged  at  private 
expense,  from  a  short  distance  below  Washington  to  Sayrevillo  on  the 
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tbe  sboal  in  the  river  below  Washington.      Vessels  drawing  0  feet  can 
reach  Washington  at  mean  low  water. 

Jnly  1,  1887,  amount  available ' $.">,  111.75 

July  1.  l?S3t  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oiitatauding  July  1,1887 -% 4,820.09 

July  1.  18S8,  balance  available 291.66 

Amouut  appropriated  by  act  of  August  11,  le8d 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5(  291.  GO 

(  Amount  (estimated)  required  for  completion  of  existing  project 128, 095. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    10, 000. 00 
\  .Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  aces  of  1866  and  1867. 

(See  Appendix  F  6.) 

7.  Cheesequdkes  Creek*  New  Jersey. — In  its  original  condition  the  stream 
was  .obstructed  at  its  month  by  a  sand-bar,  on  which  the  best  depth  was 
1  foot  at  mean  low  water ;  for  about  a  mile  of  its  length  the  channel 
had  a  depth  of  G  feet,  but  the  remainder  had  generally  a  depth  of  3 
feet  ami  less.  The  range  of  the  tide  is  5.1  feet.  Five  hundred  and 
forty -six  small  vessels  passed  the  draw  at  the  mouth  of  the  creek  in 
1878. 

The  project  for  this  improvement  was  adopted  in  1879,  and  provides 
for  obtaining  by  dredging  and  diking  a  channel  5  feet  deep  at  mean  low 
water,  and  200  feet  wide,  at  the  mouth  of  the  creek,  and  4  feet  deep  with 
a  width  of  from  100  to  50  feet  to  the  head  of  navigation  at  Whitehead's 
Dock,  3  miles  from  the  mouth. 

Tbe  amount  expended  under  this  project  to  Juue  30,  1887,  was 
$40,000 ;  the  least  depth  in  the  improved  channel  at  the  mouth  was  4.5 
feet  at  mean  low  water ;  no  work  had  been  done  on  the  shoals  above, 
and  no  increase  in  the  commerce  of  the  creek  had  been  observed. 

There  have  l>een  no  funds  available  during  the  year  ending  June  30, 
1S88.  and  no  expenditures.  The  condition  of  the  creek  and  its  tratlic 
remain  substantially  unchanged. 

The  river  and  harbor  act  of  August  11,  1888,  contains  no  appropria- 
tion for  this  work. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $50,000. 

(See  Ap]>endix  F  7.) 

8.  Keyport  Harbor.  New  Jersey. — Keyport  Harbor  was  originally  ac- 
cessible at  low  water  ouly  to  vessels  drawing  loss  than  4  feet.  Before 
its  improvement  was  undertaken  by  the.  United  States  a  6-foot  channel 
bad  l>een  dredged  at  private  expense,  which  had  shoaled  in  1872  to  5.V 
feet,  an<l  in  1882  to  5  feet,  the  range  of  the  tide  being  4.7  feet.  A  large 
cominerc**  was  carried  on,  however,  valued  at  §2,032,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steam  boat  dock  to  the  8  foot  contour  in 
liaritan  Bay,  at  an  estimated  cost  of  $30,475.  The  revised  estimate  of 
1**4  was  for  §40,475. 

The  amount  expended  under  this  project  to  June  30,  1887,  was  §30,- 
000.51,  with  which  a  channel  had  been  dredged  from  the  8-foot  depth 
m  liaritan  Bay  to  Key]*ort  Wharf,  a  distance  of  5,000  feet,  with  a  width 
of  200  feet  Hot  the  lirst  4,200  feet,  and  160  feet  for  the  remainder. 

The  river  and  harbor  act  of  1888  made  no  appropriation  for  this 
wort 
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inly  1,  I68T,  iiiiimnit  nvailslile.: 

Inly  1,  1IW,  amount  o\]"'iiili'il  •liiiinu  Hueiil  your,  clcliisivu  of 
luiliilitiiK  oniMiiiidiiigJnly  '■  '•"" 


IlilllMlUlxilll^lllilllll^.irnv    ■.    I." 

.Iiily  1.  UBS,  oiitaNimliiig  lUbiliti, 


July  1,  tBHd,  balance  available... 


i  Amount  (est  i  mill  nil  rcijiiirml  for  completion  of  e: 
i  Hulimitteil  in    roiupliiiiirr   vvitb  ri-ijiiLri'iin'iiis  i>J' 
i      lmrlmr  nets  of  ISHMitiml  18157. 
(See  Appendix  F8.) 

9.  Mattencan  Greek, New  Jertey. — Before  its  improvement  by  tlie  Gov- 
eminent  this  small  stream  was  obstructed  atits  entrance  into  Keyport 
Harbor  by  a  mud  flat,  on  wbicb  the  V)est  deptb  at  the  worst  section,  was 
3.1  feet  at  mean  low  water,  though  the  3 -foot  channel  was  too  narrow 
and  tortuous  for  use.  Above  this  flat  a  good  4-foot  channel  existed  to 
1  &  miles  above  the.  mouth,  and  thence  to  the  steam-boat  dock  at  Matta- 
wan  3.5  feet,  shoaling  to  1.8  feet  at  the  freight  dock,  (KM)  feet  above,  and 
lg  miles  from  the  mouth.  The  range  of  the  tide  is  4.7  feet.  Notwith- 
standing the  above  difficulties  it  carried  commerce  valued  in  1880  at 
8800,000. 

The  project  for  the  improvment  was  ndopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water,  and  100  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  T->  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  '250  feet  above  the  freight  dock,  at  an  esti 
mated  cost  of  $33,120. 

To  June  30, 1887,  the  amonnt expended  underthis  project  was  $21,000, 
with  which  a  channel  had  been  dredged,  giving  the  required  depth  from 
the  mouth  to  the  freight  dock  at  Mattawan,  with  widths  varying  from 
100  to  30  feet. 

The  estimated  value  of  the  commerce  of  the  creek  had  increased  to 
over  $2,000*000  in  1885,  amounting  to  130,000  tons. 

There  has  been  no  appropriation  for  this  stream  since  1882;  there 
were  no  funds  available  for  the  past  fiscal  year,  and  there  have  been  no 
s  deteriot'.m-d  since  wink 
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i  to  the  end  sought,  bat  tbe  estimates  of  the  diking,  dredging,  and 
ave  been  increased  from  time  to  time. 

'amount  expended  on  the  project  to  June  30, 1837,  was  8196,933.50, 
live  of  existing  contracts,  which  had  resulted  in  the  material  im- 
ment  of  the  river,  the  commerce  of  which  had  been  more  than 
d  since  the  commencement  of  the  improvement/ 
ring  the  last  fiscal  year  $3,180.43,  exclusive  of  existing  contracts, 
jeen  expended  in  constructing  2,564  linear  feet  of  stone  dikes  at 
ear  tbe  junction  of  the  North  and  South  Branches  of  the  river,  in 
\g  tidal  observations,  and  for  administration.  The  condition  of 
rer  channels  remains  the  same  as  last  year.  A  depth  of  5.9  feet 
on  the  bar  at  the  mouth  of  the  river  at  mean  low  water,  and  5.5 
an  be  carried  to  Bed  Bank  and  4.4  feet  to  Branch  port. 

1887,  amount  available.... $7,456.50 

1888,  amount  expended  during  fiscal  year,  exclusive  of 

litiea  outstanding  Jalyl,  1»87 $3,085.08 

1888,  outstanding  liabilities 101.35 

1888,  amount  covered  by  existing  contracts 2, 915. 95 

6, 102. 38 

1888,  balance  available 1,354.12 

t  appropriated  by  act  of  August  11,  1888 10,000.00 


t  available  for  fiscal  year  ending  June  30,  1889 11,354. 12 


unt  (estimated)  required  for  completion  of  existing  project 40, 062. 00 

ant  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,1890    20, 000. 00 
nitted  in  compliance  with  requirements  of  sections  2  of  river  and 
xbor  acts  of  1866  and  1867. 

te  Appendix  F  10.) 

Manaxquan  River,  New  Jersey. — In  its  original  condition  this 
m  bad  a  depth  of  from  6  to  4  feet  at  mean  low  water  for  several 

above  its  month,  bnt  was  obstructed  at  its  outlet  into  the  ocean 
.sand-spit,  which  nad  deflected  the  stream  into  a  channel  parallel 
the  beach,  communicating  with  the  ocean  across  shifting  sand- 
ou  which  the  best  depth  did  not  exceed  1£  feet  at  mean  low  water ; 
i  range  of  tide,  2.4  feet.  In  severe  storms  this  channel  was  sometimes 
ely  closed  by  the  sand,  remaining  so  until  the  fresh  water  in  the 

had  accumulated  sufficiently  to  force  a  new  outlet.  Under  these 
irions  the  river  could  not  be  used  by  commerce. 
e  project  for  its  improvement  was  adopted  in  1879,  and  content- 
ed dredging  the  lower  river  and  obtaining  by  means  of  jetties  a 
tanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
t  at  mean  low  water,  at  an  estimated  cost  of  $52,120. 
ie  amount  expended  on  this  project  to  June  30,  1887,  was  $39,000, 

which  two  jetties  had  been  constructed,  but  neither  to  its  full 
th,  appropriations  having  ceased  in  1882.  Ko  permanent  improve- 
:  had  been  effected. 

ere  were  no  expenditures  on  account  of  this  work  during  the  year 
ng  Jane  30, 1888,  there  being  no  funds  available. 
«  there  is  no  commerce  on  the  river  now,  and  no  population  or  inter- 
Rofficient  to  support  a  trade  at  all  commensurate  with  the  cost  of 
Log  the  river  available,  it  does  not  seem  likely  that  it  is  the  in- 
on  of  Congress  to  complete  this  work,  particularly  as  no  appro- 
:ioo  has  been  made  for  it  in  several  years. 

oont  (estimated  )  required  for  completion  of  existing  project $33, 000. 00 

nitted  in  compliance  with  requirements  of  sections  2  of  river  and 
irbor  acta  of  1866  and  1S67. 

Fll.) 


Tnatmm  am*  tfc»  ofi  pmrt  «f  I 
«faMtm.alafatfikptai 

sad  thr  h«v  k»w  bm  awtel  t»drtdgnK.ex«f>t*t  Schooner  Ledp 
where  solid  wk  fc*s  t**«  rrmmd,  nder  appropriations  for  sj*ciaJ 
kKaliriea.  »*d  abo  ander  ^weral  »ppwpriMioa*feribe  Delaware  tf 
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was  expended  on  that  part  of  the  river  between  Trenton  auJ  the  upper 
part  of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been 
formed  at  the  latter  date  a  channel  of  navigable  width  and  7£  feet  deep 
at  mean  low  water  through  the  bars  between  Bridesburg  and  Bordeu- 
town;  a  channel  across  Five  Mile  Bar  G£  feet  deep,  and  past  the  bar, 
between  its  south  side  and  Potty's  Island,  a  channel  9  feet  deep;  a 
channel  450  feet  wide  and  from  L'4  to  2G  feet  deep  through  the  shoal 
areas  at  Port  Richmond ;  a  channel  across  Mifflin  Bar  230  feet  wide  and 
from  22 J  to  23  feet  deep;  a  channel  through  Schooner  Ledge  330  feet 
iride  and  24  feet  deep ;  a  channel  through  Cherry  Island  Flats  from  200 
to  450  feet  wide  and  from  24  to  26  feet  deep ;  and  a  channel  across  Bulk- 
head Shoals  600  feet  wide  and  from  20  to  21  feet  deep. 

The  channel  between  Philadelphia  and  Camden,  across  Smith's  Island 
Bar,  has  been  improved  by  the  formation  of  a  dredged  cut  protected  by 
revetment,  so  as  to  give  a  channel  150  feet  wide  with  a  minimum  depth 
of  G£  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30,  1888,  the  sum  of  $78,526  62, 
*bich  includes  the  liabilities  outstanding  June  30,  1887,  was  expended 
in  surveys,  examinations,  and  tidal  observations;  in  dike  construction 
at  Miffliu  Bar  and  Reedy  Island,  and  in  the  maintenance  of  a  channel 
between  Philadelphia  and  Camden  across  Smith's  Island  Bar,  making 
si  total  expenditure  since  1836  of  $1,601,564.89,  of  which  $339,564.80 
has  been  expended  on  present  project. 

The  dike  at  Mifflin  Bar  is  yet  incomplete,  and  the  consequent  extent 
of  its  action  on  the  bar  quite  limited ;  a  recent  examination  shows  that 
the  condition  of  the  bar  has  practically  remained  unchanged  during  the 
past  year.  The  dike  at  Seedy  Island  was  commenced  last  year  and  its 
construction  has  not  yet  reached  an  extent  sufficient  to  affect  the  shoal 
areas  it  was  designed  to  improve.  The  channel  across  Smith's  Island 
Bar  has  maintained  a  depth  of  from  8  to  10  feet  at  mean  low  water  for 
a  minimum  width  of  70  feet. 

The  channels  at  Schooner  Ledge,  Cherry  Island  Flats,  and  Bulkhead 
Shoal  have  remained  unchanged  during  the  year. 

Jaly  1,  lri-<T,  ainonnt  available $«)4,.r>94.<>4 

JalV  1,  1^?7.  covered  )>v  existing  coi) tracts 43,5*1.  iH 

13-»,  17b\  152 
July  1.  l-«*rH,  amount  expended  during  fiscal  year,  exclusive  of 

"liabilit  ies  outstanding  July  1  ,  liW ." $07, 74 1 .  .">l 

J':iy  1,  1  ^r-S,  outstanding  liabilities 8.  I9f>.  f>rt 

J*iv  1.  1  «?•**,  amount  covered  by  existing  contracts 30,205.04 

112,142.13 

J^y  1.   1-vr*.  balance  available 20,  034.  40 

Aaiount  appropriated  by  act  of  August  11,  1>-SS 250, 000. 00 

AnoQiit  available  for  fiscal  year  ending  June  30,  lss'j 270,034.  41) 

TAmouut  (estimated)  required  for  completion  of  existing  project 1,1M>5, 000.  0!) 

I  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

;     !**» " 500,000.00 

i  sfobiuitti-d  in  compliance  with  requirements  of  .sections  2  of  river  and 
■    harbor  acts  of  lHtio*  and  1^07. 

(See  Appendix  G  1.) 

2.  Franlc/ord  Creek,  Pennsylvania. — This  creek  flows  eastward  to  the 
Delaware  Kiver,  through  the  northern  portion  of  the  city  of  Philadel- 
phia. The  grounds  of  the  Prank  ford  Arsenal  border  upon  the  left  bank 
tff  the  creek.     In  its  original  condition  it  had  a  low-water  width  of 
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about  100  feet,  and  a  low-water  depth  of  about  5  feet  at  its  mouth,  abovf 
which  it  rapidly  shoaled,  for  a  distauce  of  about  3  miles,  to  the  head  « 
tidal  flow. 

The  original  project  proposed  the  formation  of  a  dredged  channel  91 
feet  wide  from  its  mouth  to  Fraukford  avenue,  a  distance  of  about] 
miles,  the  channel  to  have  a  depth  of  3  feet  at  mean  low  water  at  it* 
upper  end,  and  increasing  to  7  feet  at  its  mouth.  The  estimated  ooM 
was  $40,000. 

The  act  of  August  2, 1832,  appropriated  $10,000,  which  was  applied  ti 
the  formation  of  a  dredged  channel  7  feet  deep  from  its  mouth  to  Horse 
shoe  Bend. 

The  creek  being  entirely  within  the  corporate  limits  of  Philadelphia 
is  being  regulated  by  the  city,  and  no  further  appropriation  for  its  in* 
proveuieut  by  the  United  States  is  recommended.  . , 

No  work  has  been  done  since  188.'!.  The  amount  expended  to  Jam 
30,  1888,  was  $9,735.50. 

#*«.« 

dM.M 

(  Amouut  (esti muted)  required  fur  couiplution  of  existing  project 30,000.01 

<  Submitted  iu  compliance  ivitb  requirements  of  section  5  of  river  aud 
(      harbor  acts  of  1H6H  and  ]#i7. 

(See  Appendix  G  2.) 

3.  Harbor  of  Philadelphia,  removal  of  Smith's  Island  and  Windmill 
Island,  Pennsylvania,  and  Putty's  Island,  New  Jersey. — This  is  a  neH 
work.  Iu  obedience  to  the  requirements  of  the  joint  resolution  ot'Cou: 
gress,  approved  March  5, 1888,  a  Board  of  three  engineers  was  appointee 
by  the  War  Department "  to  examine  and  report  in  relation  to  the  Del* 
ware  River  between  the  city  of  Philadelphia,  Pa.,  aud  Camden,  N.  J. 
andfor  other  purposes,"  and  its  report  was  transmitted  to  Congreit 
April  7,  1888,  and  printed  as  House  Ex.  Doc.  No.  260,  Fiftieth  Congress 
first  session. 

The  plan  of  improvement  proposed  by  the  Board  is  the  forming  of  i 
channel  along  the  Philadelphia  shore  from  Kaigu's  Point  to  Fisher1! 
Point  of  ample  depth,  and  about  2,000  leet  iu  v 
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The  original  project  uuder  which  work  was  commenced  in  1870  pro-' 
posed  the  formation  of  a  channel  100  feet  wide  with  a  depth  of  20  feet 
from  the  mouth  of  the  river  to  Gibson's  Point,  and  a  depth  of  18  feet 
from  thence  to  Chestnut  Street  Bridge  in  Philadelphia. 

Id  1875  and  1883  this  project  was  amended  so  as  to  increase  the  mean 
low-water  channel  between  the  mouth  and  Girard  Point  to  400  feet 
wide  and  24  feet  deep,  and  from  Girard  Point  to  Gibson's  Point  to  1550 
feet  wide  and  20  feet  deep. 

The  amount  expended  upon  these  projects  to  June  30,  1887,  was 
$368,315.13,  and  had  resulted  in  the  formation  of  a  channel  as  follows: 
Between  the  mouth  and  Girard  Point  Piers,  a  distance  of  about  1  mile, 
the  minimum  channel  was  150  feet  wide  and  from  18  to  19  feet  deep  at 
mean  low  water;  from  Girard  Point  to  Gibson's  Point,  a  distance  of 
about  3  miles,  the  channel  was  150  to  200  feet  wide  and  20  feet  deep ; 
from  Gibson's  Point  to  Chestnut  Street  Bridge,  a  distance  of  about  3 
miles,  the  channel  was  of  navigable  width  and  18  feet  deep  at  mean 
low  water.  This  latter  reach  of  river  has  required  no  other  improve- 
ment than  the  removal  of  about  1,000  cubic  yards  of  rock  near  Locust 
and  South  streets. 

During  the  past  fiscal  year  there  have  been  no  operations,  available 
funds  having  been  practically  exhausted  in  the  year  ending  June  30, 
18S7 ;  $204  was  expended  for  office  expenses. 

In  the  opinion  of  the  officer  in  charge  tbt>  shoal  areas  between  the 
montli  and  Girard  Point  can  be  more  economically  improved  by  the 
construction  of  a  dike  than  by  the  hitherto  proposed  dredging. 

July  1,  1«*?7,  amount  available $434. e7 

July  1,  lr8£,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lw*7 .* 204.00 

July  1,  1&8&,  balance  available 2:$0.  s? 

Amount  appropriated  by  act  of  August  11,  lbSS 25, 000. 00 

Amount  available  for  fiscal  year  euding  Juue  30,  1889 2T>,  230.  K? 

f  Amount  (estimated)  required  for  completion  of  existing  project  . 91,  #,0.00 

1  Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  J  une30,  ISD0    50, 000. 00 
'Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  ltt06  and  1807. 

(See  Appendix  G  3.) 

5.  Ice  harbor  at  Marcus  Hook,  Pennsylvania. — This  work  in  its  present 
plan  was  commenced  in  1807,  the  object  being  to  provide  a  harbor  to 
protect  vessels  against  moving  ice. 

The  original  project,  with  the  amendments  thereto,  proposed  the  con- 
struction of  stone  piers  behind  which  vessels  could  anchor,  and  Hie  con-. 
junction  of  a  bulkhead, about  1,800  feet  in  length, parallel  to  the  shore- 
Hue,  and  about  150  feet  outside  of  high-water  line,  together  with  the 
deepening  by  dredging  of  the  area  behind  the  piers  and  in  front  of  the 
bulkhead. 

The  amount  expended  from  1800  to  June  30,  1887,  was  $170,791.86, 
and  resulted  in  the  construction  of  two  shore-piers  and  seven  detached 
ice-piers  ;  the  deepening  by  dredging  to  a  depth  of  from  18  to  24  feet 
of  the  area  behind  the  two  upper  pairs  of  ice-piers,  aud  the  placing  of 
Dine  groups  of  mooriug  piles,  seven  of  which  were  placed  at  low- water 
line  and  two  behind  the  ice-piers.  Extensive  repairs  have  been  made 
to  the  shore  and  lauding  piers  from  time  to  time. 

The  work  done  had  rendered  available  about  G  acres  of  harbor  area 
with  a  depth  of  from  8  to  24  feet,  and  about  2  acres  with  a  depth  of 
from  12  to  18  feet  at  mean  low  water. 
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Daring  tbe  fiscal  year  ending  June  30, 1888,  (14,127.43  was  expended 
in  removing  Pior  No.  6  from  its  previous  site  on  a  pile  foundation  and  re-- 
building  it  upon  a  crib  foundation  at  a  point  100  feet  inshore  from  the 
lower  ice-pier.  Two  groups  of  mooring  piles  were -placed  between  ex- 
isting piers,  anil  58,000  cubic  yards  of  matorial  dredged  from  tbe  pre- 
vious  shoal  areas  at  tbe  lower  part  of  the  harbor.  This  dredging  baa 
increased  tbe  area  of  that  part  which  is  under  the  protection  of  tbe 
piers  from  6  acres  to  10  acres.  Tbe  depth  at  low  water  which  covers 
this  area  is  from  18  to  21  feet.  Tbe  total  expenditure  to  Jane  30, 1888, 
has  been  $193,919.29. 

Tbe  two  landing  or  shore  piers,  over  twenty  years  old  and  made  of 
timber,  and  also  several  of  the  ice-piers,  are  in  need  of  repairs,  and  tbe 
efficiency  of  the  harbor  would  be  increased  by  additional  dredging. 

The  officer  in  charge  recommends  tbe  abandonment,  for  reasons  given1 
in  bis  report,  of  that  part  of  the  present  project  which  provides  for  the, 
construction  of  a  bulkhead  along  the  land-lace  of  tbe  harbor,  and  sug- 
gests that,  at  least  for  the  present,  available  funds  be  applied  to  tbe 
full  development  of  the  present  harbor  by  repairs  to  tbe  piers  and 
dredging. 

July  1, 1MH7,  amount  available $6,586.54 

Jul  j  1,  1887,  amount  covered  by  existing  contracts 7,621.  GA 

14, 20H. U 
July  1,  1688,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outntandine  July  1,  1887 14, 127.  4.'l 

July  1,  1888,  balance  available 80.71 

Amount  appropriated  by  act  of  August  11,  1&8 lu,  000. Oil 

Amount  available  for  fiscal  year  ending  June  30,  1889 I.r>,0a0.71 

I  Amount  (estimated)  required  fur  completion  of  existing  project 20,000.  M 
Amount  that  can  be  profit  ably  expended  in  fiscal  year  ending  J  line  30, 1890  20, 000.  00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and  - 

harbor  acts  of  1866  and  1867. 
(See  Appendix  G  4.) 
6.  Icekarbor  at  head  <>/  Delaware  Hay,  Delairare.~Thv  act  nf  August 
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The  amonnt  expended  to  Jane  30, 1887,  was  88,723.07,  of  which  $3,700 
was  applied  to  the  removal  of  the  snnken  piers  back  of  Reedy  Island, 
as  provided  in  the  act  of  August  2, 1882,  making  the  appropriation  of 
125,000.  The  balance  was  expended  in  surveys,  examinations,  and  pre- 
liminary studies. 

Daring  the  fiscal  year  ending  June  30, 1888,  $1,210.37  was  expended 
for  office  expenses. 

No  appropriation  is  recommended  at  present  by  the  officer  in  charge. 

July  1. 18S7,  amount  available _ $17,493.30 

July  1. 1^38,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Julj  1,1887 1,216.37 

Jnly  1, 1886,  balance  available 10,276.93 

(See  Appendix  G  5.) 

7.  Construction  of  iron  pier  in  Delaware  Bay,  near  Lewes,  Delaware. — 
The  original  project  for  this  work  proposed  the  construction  of  a  land- 
ing-pier abont  1,700  feet  in  length,  extending  from  the  shore  south  of 
the  breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low 
water,  the  pier  to  consist  of  a  substructure  of  wrought-irou  screw-piles 
surmounted  with  a  timber  superstructure.  The  work  was  commenced 
in  1871  and  completed,  except  as  to  superstructure,  in  1880. 

The  amonnt  expended  to  June  30, 1887,  was  8368,375.06,  and  resulted 
in  the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pier-head  was  about  21  feet  at  mean 
low  water. 

Daring  the  fiscal  year  ending  June  30, 1888,  nothing  was  expended. 

During  the  gale  of  March  12, 1888,  five  of  the  wrought-iron  screw- 
piles  were  injured  by  the  collision  of  a  wrecked  schooner.  The  injury 
to  the  pier  was  limited  to  its  half  width  for  a  distance  of  about  125 
feet  The  officer  in  charge  estimates  that  the  cost  of  repairing  this  in- 
jury will  probably  reach  $6,000. 

From  the  decayed  condition  of  the  timber  supestruction  it  is  not 
available  for  use  by  the  railroad  to  which  the  right  was  given  to  use 
the  pier  under  the  provisions  of  the  act  of  July  15, 1870. 

If  the  pier  is  to  be  rendered  available  for  the  general  purposes  of  the 
Government,  and  also  for  railroad  traffic,  as  contemplated  in  the  act 
above  referred  to,  the  officer  in  charge  recommends  the  replacing  of  the 
present  decayed  wooden  superstructure  by  permanent  iron-work  at  an 
estimated  cost  of  $93,000. 

July  1,  1*7,  amount  available, £124.94 

/a!y  1,  Itffc*,  balance  available, 1*24.  <J4 


-»- 


I  Amonnt  (estimated)  required  for  completion  of  existing  project, 

■ J  Submitted  in  compliance  with  requirements  of  sectious  *2  of  river  and 


§15, 000. 00 

.__  f renuirementH  of  sections  2  of  river  and 

i      harbor  acts  of  lgtib'  and  l*b7. 

(See  Appendix  G  C.) 

8.  Delaware  Breakwater  Harbor,  Delaware. — Under  act  of  Congress, 
May  7.  1822,  822,700  was  appropriated  for  a  survey  of  Delaware  Bay, 
near  Cape  Ilenlopen,  for  the  purpose  of  determining  upon  the  site  for  a 
harbor  of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for 
commencing  the  work  under  a  plan  submitted  by  a  Board  of  Cominis- 
nonera  appointed  by  Congress. 

The  project  of  the  Board  contemplated  the  construction  in  the  concav- 
ity of  the  bay,  just  inside  Cape  Henlopen,  of  two  massive  works  on  the 
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pierrea  penlnes  or  riprap  system,  separated  by  an  interval  or  gap  of 
1,390  feet — the  greater,  called  the  breakwater,  to  afford  safe  anchorage 
daring-gales  from  the  north  and  east ;  the  other,  called  the  ice-breaker, 
to  protect  shipping  against  northwesterly  gales  and  the  heavy  drifting 
ice  of  the  bay. 

This  project  was  completed  in  1S09,  under  aggregate  appropriations, 
including  the  first  for  survey  of  #2,192,103.70.  The  stone  nsed  in  the* 
work  amounted  to  892.523  gross  tons,  and  varied  from  one-quarter  of  a 
ton  to  7  tons  in  weight,  the  smaller  constituting  the  bulk  of  the  mass, 
the  larger  nsed  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,553  feet  long,  and  the  ice- 
breaker 1,359  feet  long  ou  top.  The  average  width  on  top  is  22  feet, 
and  at  base  100  feet.  The  top  is  from  12  to  14  feet  above  mean  low 
water. 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice-breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  is  to  be  brought 
to  a  height  of  12  feet  below  low  water,  with  a  width  on  top  of  48  feet 
The  concrete  superstructure  is  to  have  a  width  on  bottom  of  24  feet, 
rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width  on 
top  of  12  feet.    The  estimated  cost  of  this  project  was  $67 5,000. 

Iu  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  substructure,  and  omitting; 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  or 
the  project  of  1882  for  closing  the  gap. 

From  the  beginning  of  the  work  in  1822  to  Jane  30, 1887,  the  total' 
amount  expended  was  82,445,667.73,  of  which  $253,564.03  was  expended: 
ou  the  project  of  18Sii  for  closing  the  gap. 

The  officer  in  charge  calls  attention  to  the  fact  that  the  completion, 
of  the  work  will  probably  cost  more  than  the  $418,760  estimated  in  thi 
money  statement.  A  revision  of  the  estimate  should  be  postponed  untu} 
the  completion  of  the  foundation  which  is  in  progress.  .     ',' 

During  the  fiscal  year  ending  June  30, 1888,  $2,155.88  was  expended' 
for  office  expenses  and  care  of  public  property.  The  total  expenditure 
to  June  30,  1883.  has  been  82,447,823.01,  of  which  $255,719.91  has  beed 
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ever,  a  low- water  navigable  depth  of  nearly  8  feet  over  this  bar  at  pres- 
ent 

The  original  project  provided  for  a  low- water  channel  from  150  to  200 
feet  wide  and  6  feet  deep  at  low  water  to  Centreton,  7£  miles  above  the 
month,  and  eventually  a  5-foot  low-water  channel  to  Mount  Holly,  5| 
mile*  above  Centreton.  The  estimated  cost  of  the  whole  was  (82,000. 
The  amount  expended  np  to  June  30, 1887,  was  $19,899.91,  resulting  in 
the  construction  of  a  dike  from  the  head  of  Hamill's  Island  to  the  north 
bank  of  the  river,  and  a  6£-foot  low- water  channel  150  feet  wide  cut 
through  Coatee's  Bar. 

Nothing  was  expended  during  the  last  fiscal  year. 

Nothing  has  been  appropriated  by  last  river  and  harbor  act. 

Jelyl,  1887,  amount  available $100.09 

JnJyl,  1888,  balance  available 100.0D 

(  Amount  (estimated)  required  for  completion  of  existing  project 62,000. 00 

J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  G  8.) 

10.  Woodbury  Creek,  New  Jersey. — The  lower  part  of  Woodbury  Creek, 
from  its  mouth  to  the  Crown  Point  Road  Bridge,  is  considered  to  have 
sufficient  depth  of  water  at  high  stages  of  the  tide  for  the  needs  of 
navigation.  The  portion  which  should  be  improved  is  the  reach  ex- 
tending from  this  bridge  to  the  Broad  Street  Bridge,  in  the  town  of 
Woodbury,  at  the  head  of  navigation.  At  low  tide  this  portion  of  the 
creek  is  almost  entirely  devoid  of  water,  but  the  range  of  tide  being 
between  5  and  6  feet,  small  vessels  can  ascend  at  high  stages. 

The  project  of  1883  proposed  to  dredge  a  channel  affording  a  high- 
water  depth  of  8  feet  and  a  width  of  40  feet  from  Crown  Point  Road 
Bridge  to  Broad  Street  Bridge  in  the  town  of  Woodbury,  at  an  esti- 
mate*! cost  of  $15,000.  This  channel  when  once  made  is  to  be  main- 
tained by  the  parties  interested. 

The  partial  dredging  of  a  channel  being  of  no  commercial  value,  ex- 
penditures have  been  withheld  to  await  further  appropriation  sufficient 
to  complete  the  dredging  as  far  as  Woodbury. 

July  1, 1387,  amount  available $4,549.69 

July  1,  1838,  balance  available 4,549.69 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 500. 00 

«  Submitted  in  compliance  with  requirements  of  sections  '2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  9.) 

11.  Mantua  Creek,  New  Jersey. — The  original  project  for  this  improve- 
nrat  contemplates  the  construction  of  a  low- water  channel  10  feet  deep 
aid  80  feet  wide  at  the  mouth  of  the  creek,  which  is  to  diminish  to  4 
feet  in  depth  and  40  feet  in  width  at  the  town  of  Mantua,  situated 
tome  11  miles  from  the  mouth,  at  an  estimated  cost  of  $35,000. 

The  stream  in  its  natural  condition  possesses  good  depth  of  water  for 
a  distance  of  3  or  4  miles  from  the  Delaware  River,  having  a  low- water 
depth  of  0  feet  throughout  this  distance.  Above  this,  however,  the 
channel  depth  slowly  diminishes,  until  at  Mantua  there  is  a  low-water 
depth  of  only  2  feet. 

3To  money  has  yet  been  expended  on  the  work,  and  since  whatever 
dredging  done  here  would  not  be  permanent,  no  further  appropriation 
■  recommended. 
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-k,    -*■  -V»w«.— Tliif  river  lias  a  high-water  width  at 

„i?  r».  jauually  diminishing  to  100  feet  at  Swedes- 

.  _..j*.  :;>  j^reuai.    There  is  a  good  4  foot  low-water 

^.mkt  •  uaunel  of  from  9  to  10  feet  from  the  mouth 

Z>»    :mJ  lt^  '***  distance  to  Swedeaborougb.    The 

„   ^giruectutu  :\re  found  within  2  miles  of  that 

_     a.    etus*#  across  the  stream.    Two  of  these  are 

"  ~     j^iit  _'  miles  above  the  mouth  of  the  river,  and 

^^bcvjwwu^i.    The  lower  one  of  the  two  latter  is 

"   ,>-^™ti  Uridge.  and  barges  can  pass  under  it.    The 

_B„  .smc  Bridge,  and  is  the  head  of  navigation. 

T "j,r:i^  *:tii  fhe  report  on  the  survey,  dated  February 

'     .^  jaiu^  cue  navigation  up  to  Main  Street  Bridge 

"**  ib  *nd  less  difficult  for  the  class  of  vessels 

>y  dredging,  at  an  estimated  cost  of  $13,000. 

^S,_-  *  ■*»*  expended  up  to  Jane  .'SO,  1883,  for  surveys, 

~m  .Waucv  °n  hand  being  held  to  await  further  ap- 

S2.2-l-J.77 


rvy. — Tho  original  navigable  capacity  of  this 
.*  wtter  over  the  bar  in  Salem  Cove,  and  3  to  4  . 
Mis  at  Biddle's  Landing. 

I  consisted  in  ilrfljin^  ah  8- fori r   low- 
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a  tortuous  channel  of  ample  depth.  The  obstructions  to  its  free  navi- 
gation were  fonnd  at  Bridgeton  and  at  its  month,  where  the  creek  dis- 
charged across  a  soft  mud-bar  without  any  well-defined  channel.  The 
gas  and  water  mains  of  the  city  of  Bridgeton  cross  the  creek  at  Broad 
street,  at  a  level  of  only  4  feet  below  low  water,  and  prevent  the  further 
deepening  of  the  channel  above  them.  In  the  event  of  the  city  author- 
ities lowering  the  pipes  to  a  proper  depth,  the  amount  required  to  com- 
plete the  project  by  carrying  a  6-foot  low-water  channel  to  the  TSail 
Works  Bridge  would  be  about  $5,500. 

Hie  original  project  contemplated  the  construction  of  a  channel  at 
Bridgeton  130  feet  wide  and  4  feet  deep,  at  a  total  cost  of  $30,000.  This 
was  modified  to  reduce  the  width  to  80  feet,  and  to  increase  the  depth 
,  at  mean  low  water  to  7  feet  from  the  lower  steam-boat  landing  to  the 
bridge,  and  above  that  point  to  5  feet.  This  project,  as  again  amended 
in  June,  1880,  contemplates  bringing  the  7-foot  low-water  channel  from 
deep  water  below  the  lower  steam-boat  landing  upward  as  far  as  the 
Commerce  Street  Bridge,  and  thence  to  the  Nail  Works  Bridge  a  low- 
water  channel  of  6  feet,  the  channel  to  be  100  feet  wide  at  its  lower  end 
tod  to  decrease  to  50  feet  at  the  upper  bridge. 

The  total  amount  expended  to  June  30, 1887,  was  $36,000.  The  7- 
toot  low- water  channel  has  been  widened  and  straightened,  and  it  is 
bow  90  feet  wide  between  the  upper  and  lower  steam-boat  wharves,  and 
70  feet  above  that  to  the  bridge. 

i  Amount  (estimated)  required  for  completion  of  existing  project f  5, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 

<  harbor  acts  of  1 866  and  1867. 

(See  Appendix  G  13.) 

15.  Removal  of  wrecks  from  Delaware  Bay  and  River. — Daring  the  past 
fiscal  year  the  obstructing  parts  of  the  wreck  of  the  schooner  'David 
?,  lying  near  Fourteen  Foot  Bank  Light,  Delaware  Bay,  were  removed. 


Jaly  1,  1887,  amount  available |2,290.60 

July  1,  1&&,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 1,531.98 

July  1,  1368,  balance  available 753.62 

(See  Appendix  G  14.) 

1C.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  Jane  14, 1880:  The  schooner  O.  R. 
Bent,  from  Delaware  Breakwater  Harbor,  and  the  steamer  Blanche  Hen- 
jfenoit,  from  the  port  of  Philadelphia.  After  being  raised  the  latter  was 
sold  at  public  auction  for  the  sum  of  $570. 

(See  Appendix  G  15.) 

17.  Surrey  of  harbor  at  Atlantic  City,  New  Jersey. — The  report  of  the 
Board  of  Engineers  upon  this  subject  was  submitted  nuder  date  of 
May  31,  1887,  and  is  to  be  found  in  the  Report  of  the  Chief  of  Eogi- 
aeers*for  1887,  pages  815-810. 

During  the  past  fiscal  year  the  maps  and  data  of  the  survey  and  re- 
port were  assembled  and  placed  on  the  office  files. 

Jmly  1,  18-^7,  amount  available |2, 798. 3*2 

Jtly  1,  l&$8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
©atatanding  July  1,  1887 1,217.93 


l 


My  1, 1888,  balance  available 1,580.39 

(See  Appendix  G  16.) 


*6       sskkt  or  rss  chief  of  engineers,  it.  s.  abmy. 

*.S.  "wiftw  Stacww  •Vaaunni  Advisory  to  the  Board  of  Harbor  Commit- , 
nMmf  ^fiaawpht.  />»«*Wrnww. — The  United  States  Commission 
iiiTteusy  sr  to*  E*m>I  if  Uarbor  Commissioners  of  Philadelphia  have 
"aai  ia>Mr<««iMk>«  she  establishment  of  tbe  Port- Wardens'  lines. 
!.H»rt«K  '.im  Taw  <Mral  yw*r  the  Port- Wardens'  line  from  Bridesburg  to- 
:bw  '-tpiMc  iM'Cs  of  Ja*  oily  ou  the  Delaware  River  front  were  fixed  by 

av  viNBOUSSwa  *a*l  adoj-wwl  by  the  municipal  authorities. 

Vow  CsVMtat^ssvtt  «"*s  minested  to  report  upon  the  problem  of  the 
-**»«.'•*.  *  Sauci*j«Kl  Windmill  Islands  ;md  adjacent  shoals  for  tbe 

sujivw  j»  i'\a«««:aj:tof  wharves  ou  the  Pennsylvania  side  of  the  river. 

(Wic  -.^jkw^  -m  ik»  sat>iwr,  submitted  under  date  of  December  15, 18S7,  " 
,**£«>«<•**  -•>*  VvVf  that  it  would  be  feasible  to  advance  the  Port-War- 
^tttwW  cim.W^M  u»  the  center  of  the  city  front  on  tbe  Delaware  Eiverr 
-*VfcNM«t  ot*«*tf*  Mh^liflcattons  were  made  in  the  harbor,  including  the 
^WMWiU  nK  SatttaV  anil  Windmill  Islands   and   the  shoals  adjacent 

iKMiv  um  A  ?c«hMi  of  Putty's  Island. 

SVOUXO  ttta*  *SI»  Sl'RVEY  FOE  IMPROVEMENTS,  TO  COMPLY  WITH 
vfc«'IK*OUtxr*   V*    TOE    BITER    AND    HARBOR    ACT    OP    AUGUST 

■.  ■SJ* 

l  h^kmiU^.  after  preliminary  examination,  that  the  locality  was 
*i-*»4>  -'i  tu^tvvi-nn'iit,  Lieutenant-Colonel  Kobert,  Corps  of  Eugi- 
.*.<*<s.  **».%'aai'je*«X  with  the  survey  of  the  thorough/are  running  back  of 
t»  ,«,hm*.  >•***  U'upt  M«yto  the  Great  Bay  north  of  Atlantic  City,  N.  J., 
Lb,  .v**jiiV->l  \>hivt»  won*  transmitted  to  Congress  and  printed  as  House 
:-j,.  '  Sm.  Vv  .Wv  fiftieth  Congress,  first  session. 

$«ii   \|V«talL\  O  IS.) 

HMaMHKNf  <**    HABBORS  AND    RIVERS    IN    THE   STATES   OF   UELA- 

.-■  -.vKY  LAND,  AND  OF  MAURICE  RIVER,  NEW  JERSEY,  ANT> 

Vt>  WATER-WAY  FBOM  CHINCOTEAGUE  BAY,  VIRGINIA, 
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fiseal  year  ending  Jane  30, 1888,  is  $4,952.42,  resulting  in  increasing 
the  width  of  the  channel  from  50  feet  to  100  feet  at  bottom,  a  distance 
of  3,(150  feet,  giving  a  depth  of  6  feet  at  low  water.  The  100-foot 
channel  has  been  extended  to  within  5,350  feet  of  the  head  of  naviga- 
tions 

July  1,  1887,  amount  available $4, 9(57.26 

Jttlv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 4,952.42 

Jaly  1,  1888,  balance  available 14.84 

Amount  appropriated  by  act  of  August  U,18ti8 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1869 10, 014. 84 

(Amount  (estimated)  required  for  completion  of  existing  project 77, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  HI.) 

2.  Wilmington  Harbor*  Delaware. — The  entrance  of  this  harbor  from 
the  Delaware  River  had  originally  bat  9  feet  low- water  draught.  The 
original  project  for  this  improvement  was  for  the  attainment  of  a  12- 
foot  low- water  navigation  at  the  entrance;  this  work  continued  from 
1871  to  1880. 

Iu  1830  a  modified  project  was  adopted,  the  object  of  which  is  to  give 
a  15-foot  low- water  navigation  from  the  entrance  to  the  Delaware  Rail- 
road Bridge.  In  1884  the  project  was  again  amended,  which  provided 
for  an  additional  length  of  322  feet  to  the  jetty.  The  condition  of  the 
harbor  iu  1880  was  as  follows : 

From  the  entrance  and  to  the  city  of  Wilmington,  Del.,  a  12-foot  low- 
water  navigation  existed.    Between  Third  and  Market  Street  bridges, 
4,000  feet,  covering  the  main  city  front,  the  12- foot  navigation  continued 
with  a  reduced  width  averaging  about  50  feet,  and  a  15-foot  low-water 
depth  existed  about  one-fourth  of  the  distance.    Between  Market  Street 
and  the  Delaware  Western  Bailroad  Bridge  the  channel  increases  in 
both  dimensions,  with  numerous  soundings  over  20  feet  and  an  average 
width  of  100  feet.    The  depth  thence  to  the  Pulp  Works  was  from  9  to 
11  feet,  and  thence  to  the  Delaware  Bailroad  Bridge  the  depth  remains 
about  the  same,  with  the  exception  of  a  distance  of  2,000  feet  below 
Dnponfs  powder  wharf,  over  which  the  average  low  water  is  4  to  5 
feet.     During  the  present  fiscal  year  the  dredging  was  continued  from 
a  point  6,200  feet  inside  the  month  of  the  harbor  to  the  end  of  the  jetty, 
excavating  the  channel  75  feet  wide  and  15  feet  deep  at  mean  low 
water.    This  was  completed  in  July,  and  work  was  suspended  for  want 
of  fnnds. 

The  total  amount  expended  to  close  of  the  fiscal  year  ending  June 
30,  1888,  is  $255,028.57,  and  has  resulted  in  securing  a  channel  75 
feet  in  width  and  15  feet  in  depth  at  mean  low  water  (except  at  two 
places  where  the  material  is  very  soft  and  the  channel  has  filled  to  10 
feet)  from  the  entrance  of  the  harbor  to  Market  street,  and  excavating 
a  channel  from  Market  Street  Bridge  to  the  Pulp  Works,  a  12-foot  low- 
water  navigation.  No  work  having  been  done  and  no  examination 
nade  above  Market  Street  Bridge  during  the  year,  the  condition  of  the 
12-foot  channel  dredged  there  is  unknown.  The  amount  available  and 
that  asked  for  the  fiscal  year  ending  June  30,  1890,  if  appropriated,  will 
be  applied  to  continuing  the  improvement  in  accordance  with  the  pro- 
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i  -')  maintain  the  improvement  is 

.-•'. =---■- $*,199.£S 

-?*r.  exclusive  of  liabilities 
6,033.05 

3,166.*1 

™ 3D,iW0.O) 

'iUM 3a,iw.ai 

z  >fexurting  project HT.6:t4.00 

■.^.■i  vearendmgJnue30.139O    50.OWUJ 
;-*  of  sections  2  of  river  and 


— Tbe  origiual  project  for  tbis 
u  tbe  Delaware  kiver  at  Sew 
-je  1'or  vessels  dining  tbe  ice 


r^  completed,  and  tbe  area  of 
:  j:  mean  low  water. 

.vasisted  In  repair  of  damages 
T":n  a  vessel,  and  placing  rip- 
rv^ent  scouring.  Amount  es- 
>  ^Nvi.20.  One  of  tbe  piers  is 
-s  rebuilding,  and  the  dredging 
-  -.-  produce  a  current  through 
-.■:;:  asked  for  tbe  fiscal  year 
■.:?:  :o  tbis  object.    The  total 

-.-   ie  work  of  rebuilding  tbe 
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We  that  annual  dredging  to  the  amount  of  10,000  cubic  yards  may  keep 
a  practicable  channel  over  the  bar  100  feet  wide. 

A  more  permanent  improvement  would  require  the  construction  of  a 
jetty  2.000  feet  in  length,  which  would  cost,  of  wood,  $20,000 ;  of  stone, 
•53,333.20. 

In  1880  and  1881  $10,000  was  expended  in  dredging  a  channel  through 
the  bar  at  the  entrance  to  8  feet  in  depth  at  mean  low  water,  but  the 
survey  of  1887  shows  the  work  had  filled  to  4J  feet. 

The  citizens  have  spent  $6,500  in  dredging  inside  the  creek. 

Amount  appropriated  by  act  of  August  11,  1888 110,000.00 

I  Amount  (estimated)  required  for  completion  of  existing  project 27, 305. 20 

i  Amount  1  hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  4.) 

5.  St.  Jones  River,  Delaware. — Before  the  improvement  of  this  river 
was  commenced  the  entrance  from  the  Delaware  River  had  only  2  feet 
of  water  on  it  at  mean  low  tide. 

From  the  month  to  Lebanon  there  existed  only  a  4-foot  low-water 
navigation,  and  from  thence  to  Doyer  2.5  feet  at  low  water. 

Many  bends  also  interfered  with  navigation,  and  between  Lebanon 
sod  Dover  navigation  was  obstructed  by  overhanging  trees. 

The  original  project  adopted  for  the  improvement  provided  for  a  6- 
foot  low- water  navigation  by  excavating  a  channel  through  the  bar  at  the 
entrance  100  feet  wide,  to  be  protected  by  a  jetty ;  to  remove  the  shoals 
and  make  several  cutoffs,  by  dredging,  between  the  mouth  of  the  river 
and  Dover,  and  iu  1887  the  project  was  amended  to  include  removal  of 
overhanging  trees  from  the  banks  of  the  river.    During  the  fiscal  year 
ending  Jnne  30, 188S,  a  channel  40  feet  wide  and  6  feet  deep  at  mean 
low  water  was  completed  from  a  point  about  one  fourth  of  a  mile  below 
Dover  to  that  place  and  a  turning-basin  excavated:  through  the  bar 
at  the  entrance  to  the  river  a  channel  40  feet  wide  and  4  feet  deep  at 
low  water  was  excavated  a  length  of  1,050  feet.    The  appropriation 
being  about  exhausted,  the  citizens  interested  in  the  navigation  em- 
ployed the  dredging  company  to  extend  this  channel  1,350  feet  further, 
for  which  they  paid  from  their  private  funds.    Th«v  bauks  were  also 
cleared  of  overhanging  trees  between  Lebanon  and  Dover.    To  the 
close  of  the  fiscal  year  ending  June  30.  1888,  $ 24,999.64  have  been  ex- 
pended in  all  on  this  improvement,  and  has  resulted  in  giving  a  4-foot 
low- water  navigation  over  the  entrance  to  the  river  and  a  6-foot  low- 
water  navigation  thence  to  Dover,  the  head  of  navigation,  distance 
about  21  miles.    A  steamer  makes  regular  trips  between  Dover  and 
Philadelphia,  and  the  railroad  freight  rates  have  been  considerably  re- 
duced. 

Joly  1,  1887,  amount  available 12,245.86 

July  1,  lf&B,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  lf  1867 2,245.50 

July  1,  1688,  balance  available .36 

Amount  appropriated  by  act  of  August  11, 1888 •     15,000.00 


Amount  available  for  fiscal  year  ending  Jnne  30,  1889 15, 000. 36 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  IT  5.) 


fc 
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0,  Ui*pillii*»  Vrwk,  Ik-latcaro. — This  stream  has  a  width  of  about  00 
uvi  *(■  Uillord,  rhe  head  of  navigation,  increasing  to  240  feet  at  its  mouth. 
t'iio  oultwieo  Ihmi  Delaware  Bay  had  a  depth  of  1&  feet  at  mean  low 
\talw,  and  tiot  wwu  the  mouth  and  Milford  were  several  shoals  having 
,t  depth  from  I  to  A  loot  over  them. 

The  innjuiitl  pro,  joe  t  whs  to  make  a  6-foot  low-water  navigation  with 
>•  m  all  It  i'f  40  ieol  from  the  mouth  to  the  head  of  navigation.  This  proj- 
eol»  Man  amended  in  1881  to  include  the  improvement  of  the  entrance 
iioui  IVlawaro  Hay,  providing  a  4-foot  low-water  navigable  entrance. 
I'lm  inlo  i-woa  4j  loot  at  the  entrance  and  2£  feet  at  Milford. 

Hio  itiitnunt  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
I. tan,  I*  *KV*>0.  This  amount  was  applied  to  dredging  the  sboals  be- 
i»n>ii  lite  mouth  of  the  river  and  Milford  to  a  depth  of  6  feet  at  mean 
low  wtiuu-,  ami  the  work  done  was  of  much  benefit  to  the  ship-building 
>u»l  iviiLumiohtl  luleroats  of  the  locality. 

\vlhiuti  Uim  boou  done  since  1383  for  want  of  funds,  and  the  coudi- 
iii'u  nl  the  Mlvotmi  at  present  is  unknown  for  the  same  reason. 
twiuuk*|>|>lv|i|i»leiH>y  *vl  of  AugtMt  11,  1688 13,500.00 

i   \ui.iuut  sij.iumtli'.h  iv.piirvil  for  completion  of  existing  project PS,  000. 00 

■jl.UwHUhI  iu  »»iii|iliaiiiti  willi  require  wants  of  sections  ,1  <rt  river  *nd 
(      WLi  *>ia  »l'  IStUi  ami  ItVT. 

^**W>  Vppo»di\   11  il) 

t  KnmJH*t*  Hivrr,  IMatcare. — Before  any  improvement  was  made  in 
i lui  titer  ilio  oliaiiuol  was  narrow,  shallow,  and  tortuous,  and  nearly 
ili\  4t  ii«  otKvaiioo  into  Delaware  Bay  at  low  water,  and  navigable  for 
,ml.\  small  emit*.  The  original  project  adopted  for  the  improvement 
oiopoiod  ul\  tan  a  It  lout  low-water  navigation  from  Delaware  Bay  to 
\ldtnii,  lite  head  of  navigation. 

Vlto  aitiotiul  expended  lo  the  close  of  the  fiscal  year  ending  June,  30, 
l  vii ,  i4  •  J-MHHJ,  \t  Uiolt  resulted  in  giving  a  channel  6  feet  in  depth  at 
>ne>ku  low  u  .del ,  <t  tul  in  no  I'lrtif  less  thau  10  feet  in  width  from  the  mouth 
...  tWmei   lo  Milieu 

lite  ootiotlt  duo  u>  (lie  improvement  is  the  saving  in  time  of  two  to 
\U.\  •  in  iM^tua  i\\»m  the  month  to  Milton.    There  were  no  opera- 
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Shoal  4  feet  in  depth,  with  a  width  of  80  feet  for  two-thirds  of  the 
length,  and  GO  feet  in  width  for  the  other  one-third.  It  is  reported  that 
the  channel  filled  np  soon  after  it  was  made,  and  no  benefit  was  derived 
from  the  improvement. 

No  work  has  been  done  on  this  improvement  since  1883  for  want  of 
funds. 

The  dredging  will  cost  more  than  the  original  estimate,  and  should 
the  work  be  continued  the  appropriation  should  be  sufficient  to  con- 
struct the  protecting  work  as  well  as  to  excavate  the  channel,  to  derive 
any  benefit  from  the  improvement. 

C  Amonnt  (estimated*  required  for  completion  of  existing  project $50,000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  8.) 

9.  Inland  water -way  from  Ohincoteague  Bay,  Virginia,  to  Delaware  Bay  y 
at  or  near  Lewes,  Ddaware. — The  project  adopted  for  this  improvement 
is  to  connect,  by  dredging,  the  natural  waters  between  Ohincoteague 
Bay,  Virginia,  and  Delaware  Bay,  Delaware,  forming  a  continuous 
water-way  70  feet  wide  at  bottom  and  6  feet  in  depth  at  mean  low  water. 

The  route  was  surveyed  in  1881,  and  the  report  is  contained  in  the 
Annual  Eeport  of  the  Chief  of  Engineers,  1885. 

The  act  of  August  5,  1886,  appropriated  $18,750  for  the  commence- 
ment of  the  improvement,  and  directed  the  sum  "  to  be  used  from  Ohin- 
coteague Bay  to  Indian  River  Bay.19 

The  Delaware  legislature  passed  an  act  in  1887  providing  for  the  pur- 
chase of  the  right  of  way  and  donating  the  same  to  the  United  States. 
The  work  will  be  commenced  as  soon  as  the  title  to  the  lands  needed 
for  the  right  of  way  has  been  approved  at  the  Department  of  Justice. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1888,  is  $821.41,  which  was  applied  to  surveys  to  locate  the  route 
betweeu  Assawamom  Bay  aud  Indian  River  Bay. 

July  1,  1687,  amonnt  available -• $17,946.57 

July  1,  1888,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 17.96 

July  1,  1839,  balance  available .' 17,9*28.59 

Amonnt  appropriated  by  act  of  August  11, 1888 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 67, 928. 59 

{Amount  (estimated)  required  for  completion  of  existing  project 281,250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

See  Appendix  H  9.) 

10.  Susquehanna  River  above  and  below  Havre  de  Orace,  Maryland. — Be- 
fore the  improvement  of  this  river  it  was  obstructed  by  two  shoals 
between  the  light-house  at  Havre  de  Grace  and  Spesutia  Island,  over 
which  the  depths  were  only  5  feet  and  6  feet  at  mean  low  water;  and 
above  Havre  de  Grace,  near  Watson's  Island,  the  channel  was  too  nar- 
row for  the  ice  to  pass  off,  which  caused  dangerous  ice  gorges. 

The  original  project  adopted  for  the  improvement  was  for  a  12-foot 
low- water  navigation,  and  in  1882  it  was  amended,  the  object  being  to 
afford  a  15-foot  low-water  navigation  below  Havre  de  Grace.  Above 
HavTe  de  Grace  the  project  has  been  to  increase  the  width  and  depth 
of  the  channel  near  Watson's  Island,  to  prevent  ice-gorges. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 


r 
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jlianel  above  Havre  de Grace, 
■:  400  feet  in  width  at  tbe  upper 

'rTrUll  Of  the  sllOal. 

■  i'..-ial:*  below  Havre  de  Grace 
:  i-  i.ropriatioim  to  be  all  spent 
■•  -_•■:  known  at  this  date. 
$10,000.00 


!'-  *  is  a  new  work.  Au  ox- 
^•.■e  with  the  requirements  of 
.  izi-I  printed  as  Appendix  II 

i.  ii  ihe  bar  by  dredging  to  7 
:  -isriniated  cost  of  83,545.7.;, 
;  usil  100  feet  wide  from  the 
«■*.  '»«,  including  contingen- 
:-  :f#lJ.55S. 

■.■>■>>,  appropriates  for  the 
c  #11.000  maybe  profitably 
„  ;.■««  ending  June  30,  1890." 
85,000. 0<i 


*!ie  "Ji^rovemeutof  this  stream 
i:  jjj  Hoopers  Landing;  from 
■rteJ  by  lighters. 
:j:s  improvement  proposed  to 
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13.  Choptank  River,  ibfarytamL— Before  the  improvement  of  this  river,  * 
the  navigable  channel,  except  at  one  point,  as  high  np  as  Denton,  had  a 
depth  of  9  to  1 0  feet  at  low  water.    Between  Denton  and  Oreensborough 
the  width  varied  from  100  feet  to  650. feet,  and  the  depth  from  2  feet  to 
8  feet  at  mean  low  water. 

The  original  project  for  the  improvement  was  to  give  an  8-foot  low- 
water  navigation  75  feet  in  width  between  Denton  and  Greensborongh, 
Md.,  by  dredging  through  the  numerous  shoals.  Daring  the  fiscal  year 
ending  June  30, 1888,  a  channel  was  excavated  25  feet  wide  and  8.5  feet 
deep  at  low  water  a  distance  of  2,738  feet,  and  40  feet  wide  and  7  feet 
deep  at  low  water  a  length  of  7,036  feet;  also  a  turning-basin  at 
Greensborongh  125  feet  long  and  100  feet  wide  in  addition  to  the  chan- 
nel width.  The  total  amount  of  material  removed  is  45,220  cubic 
yards.  The  total  amount  expended  to  the  close  of  the  present  fiscal 
year  is  $30,000,  and  has  resulted  in  securing  a  channel  from  5  feet  to  8 
feet  in  depth  and  from  25  feet  to  75  feet  in  width,  between  Denton  and 
Greensborongh,  Md. 

The  dredging  has  been  at  shoals  with  less  depth  than  5  feet.  Future 
appropriations  will  be  applied  to  increasing  the  5-foot  shoals  to  8  feet 
at  low  water  and  the  width  to  75  feet,  as  recommended  in  the  pro- 
ject. 

Julyl,  1887,  amount  available $8,849.97 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1867 8,849.97 

Amount  appropriated  by  act  of  August  11,  1888 7,500.00 

(Amount  (estimated)  required  for  completion  of  existing  project 39,500.00 
Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H 13.) 

14.  Cambridge  Harbor,  Maryland. — An  examination  and  survey  of  this 
harbor  were  made  under  the  requirements  of  the  river  and  harbor  act 
of  August  5,  1886,  and  the  report  made  is  printed  in  Appendix  H  of  the 
Report  of  the  Chief  of  Engineers  for  1887. 

A  survey  of  the  harbor  was  made  in  1870  and  its  improvement  was 
commenced  in  1873,  when  the  commerce  was  carried  by  one  300-ton 
steamer  and  one  sailing  vessel.  Since  1871  the  United  States  has  ex- 
pended $32,500  in  dredging  the  harbor  and  entrance  to  a  depth  of  8.5 
feet  at  mean  low  water,  to  the  great  benefit  of  commerce. 

The  improvement  proposed  by  the  officer  in  charge  of  the  survey  con- 
templates dredging  a  channel  12  feet  deep  and  ISOieet  wide  from  the 
Choptank  Biver  to  the  railroad  wharf,  and  in  the  inner  harbor  10  feet 
deep.  The  inner  harbor  above  the  bridge  to  be  dredged  150  feet  wide, 
500  feet  long,  and  8  feet  deep,  at  an  estimated  cost  of  $17,736.60.  It  is 
also  estimated  that  $500  to  $1,000  will  be  required  annually  to  maintain 
the  channel. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $5,000  for 
this  harbor,  and  a  further  sum  of  $13,000  may  be  profitably  expended 
in  continuing  it  during  the  fiscal  year  ending  June  30,  1800. 

Amount  appropriated  by  act  of  August  11, 1888 $5,000.00 

{ Amount  (estimated)  required  for  completion  of  existing  project 12, 736. 60 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    13, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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REroKV  or  riiK  ciiikf  ov  man 


15.  XimtU>£*  Ki(v>\   /W.kcmy. — By  not  of 
was  appioptiatod  tor  "eoiilimung  the  irapr 
town  of  l-aurel,  Delaware,*    llcfore  any  imj 
depth  of  water  between   IVtisviJlo  ami  Laurel.* 
varied  from  ;i  feet  to  oho  half  foot,  and  vessel**     * 
lu  1SS^  n  channel  »  as  excavated  :l'J  feet  wide  ■ 
low  water,  from  the  railroad  bridge  at  Lanreltoai 
stream,  ami  lor  a  further  distance  of  4,300  feet  w 
straighteus  bv  euttui£  o(V  imm«<  sharp  bend*.     Ib 
made  of  t  he  ri\  or,  mid  a  cow  unions  G-foot  low-     ' 
fonud  to  extend  to  a  )toint  X .000  foot  below  the  ti 
and  a  4-foot  low-water  na\  i nation  2,000  feet  below  tfces 
project  adopted  for  the  expenditure  of  the  available 
tend  the  Moot  low-water  navigation  to  tbetoniDttj* 
to  tie  45  foot  in  width,  and  to  out  off  several  sharp  1 
part  of  the  river.    The  price  tw  which  the  dredgiBf***"^ 
injl  muoh  losa  than  was  estimated,  men'  work  wa»aoa»»a«< 

proposed. 

The  total  amount  expended  to  the  close  of  the  pw—tiw 
#10,00(1,  and  the  follow  in  £  m  die  mult,  vie:  C3omme»df  * 
iug-luutin  and  working  dun  n  si  ream,  a  channel  45  feet  wifci 
in  depth  at  low  water  was  excavated  to  the  Delaware  J* 
a  distance  of  1,050  foot.  I'rom  the  Delaware  liailroad 
terseotionof  the  V  foot  onne,  n  distance  of  12,350  ftet,aehai 
wide  ami  (t  feel  indoptli  at  low  «  m  or  was  excavated;  and  at  (_-- 
the  width  increase*)  to  00,  10,  ami  tio  feet,  respectively.  Ahnv  »«  *-at- 
lin'a  Har,  about-  one  halt  mdo  further  down-atreaio,  a  en*  wa»  ■«*- 
vntnl  WW  foot  ItileiiKlh,  M  foot  in  width,  and  0  feet  deep  at  taw  waner- 

'I'hiM'lllreiiN of  Laurel  expended  between  #  12,000 and *.13£0p«»"»* 
injj  wharves  and  drvditiitg  i»  iVont  of  them. 


■'or  ImUiioa  i>f  iHNlnniKnt  »>•■-  n 
(Sou  ApiH'iidix  II  II.) 


•■0  XMrvvuhuivflof  liability 


r  llfwiilCiwk,  Delaware. 
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17.  Poeomoke  River,  Maryland. — This  river  was  obstructed  by  four 
abrupt  bends,  which  render  navigation  both  difficult  and  dangerous  at 
all  times,  and  when  the  winds  were  high  they  were  almost  impassable. 

The  original  project  adopted  for  the  improvement  is  to  make  a  cut-off 
through  the  low  neck  of  land  or  swamp  forming  the  bends,  giving  a 
channel  80  feet  wide  and  7  feet  deep  at  mean  low  water ;  the  cut-off  to 
be  1,100  feet  in  length ;  the  right  of  way  for  the  cut-off  to  be  conveyed 
to  the  United  States  free  of  cost. 

The  title  to  the  land  for  the  right  of  way  having  been  approved  and 
the  land  accepted  by  the  Secretary  of  War,  the  work  was  advertised 
and  a  contract  made  with  the  Atlas  Dredging  Company  for  10  cents  per 
cabic  yard,  place  measurement.  The  price  being  less  than  the  original 
estimate,  it  was  recommended  and  approved  to  apply  the  balance  of 
die  funds  to  removal  of  several  shoals  to  a  depth  of  7  feet  at  low  water 
below  the  cut-off,  and  dredging  a  turning-basin  at  Snow  Hill. 

The  amount  expended  during  the  present  fiscal  year  is  $6,777.51,  in- 
cluding outstanding  liabilities,  and  the  improvement  as  recommended 
in  the  above  project  has  been  completed. 

At  this  date  there  is  a  good  7-foot  low- water  navigation  to  Snow  Hill, 
Md.,  the  head  of  navigation. 

July  1,1887,  amount  available $8,000.00 

Jnly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  lia- 
bilities outstanding  July  1,  1887 $4,132.41 

July  1,1888,  outstanding  liabilities 2,645.10 

G,  777. 51 

July  1,  1888,  balance  available 1,222.49 

(See  Appendix  H  18.) 

IS.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— At  the  close  of  the  last  fiscal  year  a  contract  had  been  made  with 
Mr.  Edward  T.  Veasey,  of  Lewes,  Del.,  under  provision  of  section  4  of 
the  act  of  Juue  14, 1880,  for  the  removal  of  the  wreck  of  the  steam-pro- 
peller J.  I.  Van  Doren  from  the  Broadkiln  River,  Delaware.  The  work 
was  begun  promptly  and  completed  by  the  20th  of  July,  1887,  at  a  total 
cost  of  $242.13.    The  wreck  was  of  no  value. 

(See  Appendix  H  19.) 

I31PEOVEMENT  OF  PATAPSCO  RIVER  AND  CHANNEL  TO  BALTIMORE, 
3IABYX.AKD;  OF  THE  HARBOR  OF  NORFOLK,  VIRGINIA;  APPROACH 
TO  NORFOLK  HARBOR,  VIRGINIA;  OF  CURRITUCK  SOUND,  AND  CO- 
A^JOK  BAY,  AND  OF  NORTH  RIVER  BAR,  NORTH  CAROLINA ;  OF  JAMES 
AND  APPOMATTOX  RIVERS,  VIRGINIA;  AND  OF  CERTAIN  OTHER 
RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINIA. 

Officer  in  charge,  Col.  William  P.  Craigbill,  Corps  of  Engineers. 

1.  Channel  to  Baltimore,  Maryland. — The  depth  of  this  channel  has 
been  by  successive  steps  increased  from  17  feet  at  mean  low  water  to 
'SI  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  project  of  improvement  first  adopted  and  commenced  in  October, 
1833,  had  for  its  object  to  give  a  channel  22  feet  at  mean  low  water  with 
a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon  with  a  width  of  channel  ranging  from  250  to  400  feet. 

This  channel  was  completed  in  1874,  important  changes  of  position 
having  been  giving  to  a  portion  of  it,  by  which  the  distance  was  materi- 
ally lessened  and  the  expense  of  maintenance  decreased. 
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1       15.  Nanticoke  River,  Delaware. — By  act 
was  appropriated  tor  "continuing  the  imp 
town  of  Laurel,  Delaware."    Before  any  i 
depth  of  water  lietweeu  PottsviJIe  and   I 
varied  from  3  feet  to  ODe-half  foot,  and  v*» 
In  1882  a  channel  was  excavated  32  fee! 
low  water,  from  the  railroad  brfdge  at  I,i 
stream,  and  for  a  further  distance  of  4.' 
straightens  by  cutting  off  some  sharp      , 
made  of  the  river,  and  a  continuous  C 
found  to  extend  to  a  point  7,000  feet  b*> 
and  a  4-foot  low- water  navigation  2,900 
project  adopted  for  the  expenditure  oi 
tend  the  5- foot  low-water  navigation  \ 
to  be  46  feet  in  width,  and  to  cut  off/' 
part  of  the  river.     The  price  for  whii    . 
ing  much  less  than  was  estimated, : 
proposed. 

The  total  amount  expended  to  tli 
$10,000,  and  the  following  is  tbe  n 
ing-liiisiti  and  working  down-Htrein 
in  depth  at  low  water  was  excavnM 
a  distance  of  1,950  feet.     From  tlit 
tersectkm  of  the  7-foot  curve,  a  dli» 
wide  and  t)  feet  in  depth  at  low  w.i 
tlie  width  increased  to  60,  70,  at 
lin's  Bar,  about  one-half  mile 
rated  000  feet  in  length,  50  feel 
The  citizens  of  Laurel  cxpeun 
ing  wharves  and  dredging  in  t] 

July  1,  1887,  amount  available I 

July  1,  1688,  amount  espoiuleii  dm 
outatandiug  July  1,  1837 _^H 


For  balance  of  at 
(See  Appendix  H  14.) 
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..of  existing  project $1,000,000.00 

he  fiscal  year  ending  Jane 

500,000.00 

of  sections  2  of  river  and 


•When  the  improvement  of  the  James  River 
►y  the  Government  the  navigation  was  ob- 
hy  remains  of  military  bridges,  and  by  other 
■iver  daring  the  late  war  to  prevent  the  Na- 
ifng  too  close  to  Richmond. 

iral  obstructions.     Rockett's  Reef  and  Rick- 
of  water  at  mean  low  tide.     From  Warwick 
as  crooked  and  obstructed  by  danger- 
Dutch  Gap  Cut-off  was  not  then  open  and  the 
ion  as  regards  its  availability  for  commercial 

f  improvement  was  to  secure  a  depth  of  18  feet 
ii.::  to  about  15  ("eet  at  low  tide)  to  Richmond, 
of  180  feet.     This  project  had  reached  an  ali- 
us when  Congress,  by  act  approved  July  5, 1884, 
•king  to  L'li  feet  at  mean  low  tide  from  the  sea  to 
to  be  400  feet  from  the  sea  to  City  Point,  300  from 
Inff,  ami  I'OO  feet  from  thence  to  Richmond, 
i"  river  and  harbor  bill  of  1885  restricted  the  opera- 
uding  June  30,  1880,  to  the  expenditure  of  less  than 
reject  estimated  to  cost  several  millions.    The  coudi- 
>re  was  barelv  maintained.     The  total  expenditure  of 
upon  this  river  up  to  July  1,  1880,  was  88i'5,i!03.94. 
ity  of  Richmond  had  spent  nearly  $500,000.     The  re- 
ixpenditnrea  may  be  stated  as  follows:   Swau  Point 
ie  depth  had  been  only  16.5  feet  at  mean  low  tide,  was 
feet. 

■  of  depth  added  a  foot  to  the  available  depth  of  the  river 
to  Kingsland  Reach,  a  distance  of  98  miles.  The  Dutch 
Inch  was  originally  of  uo  use  to  navigation,  had  been 
|  feet,  with  a  depth  of  about  18  feet,  shortening  the  dis- 
nond  5£  miles.  From  Drewry's  Bluff  to  the  ship-locks  at 
depth  had  been  increased  from  7  feet  at  low  tide  to  the 
of  about  13.5  feet  at  low  tide. 

i,  tbe  available  balance  was  $2,559.27.  The  additional 
DO  was  provided  by  the  law  of  August  5,  1886. 
ag  suspension  of  active  operations  much  time  was  con 
■^iug  contractors  to  the  work  on  reasonable  terms.  The 
Is  were  expended  by  the  eud  of  December,  1887,  in  dredg- 
: i ml  Reach,  Randolph  Flats,  and  near  Stearns  Dike;  in 
valuing  walls  and  wing-dams  at  Randolph  Flats,  and  in 
ik  at  Goode's. 

•sit  effect  could  be  expected  from  the  expenditure  of  this 
lie  condition  of  the  river  at  the  close  of  the  work  may  be 

:.- draught  from  the  sea  to  City  Point  at  high  tide  was  10.1 
■I  Falling  Creek,  19  feet;  thence  to  Richmond,  16J  feet. 

oposed  improvement  is  completed,  an  annual  expendi- 
'ii  will  be  necessary  for  the  maintenance  of  the  channel. 

hat  may  be  advantageously  expended  during  the  fiscal 
7 


Yii.iiiiln,  invlwVitg  ■'■■■   ».   ;-'■»    /  _--    .;-t  ,j,„l 

■  ...■■■    !S7;i  to  1-STs.  i:n-Ia»:vr.  :'-t  cx>- LJiinres 

;  .i-,'H  lor  the  nbove  imiir&TMiei:  A=:-y.::;:ed  to 

v  nork  wiiwwtwl  of  removal  of  wrecks,  suags. 

,  ,'■(-.!  ■iiifi  at  different  local:::*.*,  acd  building 

■  ':■. -.liu-h.    No  work  has  been  done  since  JSSO. 

..-  ■  :v::h-uW  of  the  river  and  harbor  acr  of 

■\  ('vitiiination  and  survey  were  made  of 

v     v.idi\  1-  13  of  the  Kejwrt  of  the  Ctiief 


I  provides  for  a  channel  not  less 
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preaches  to  dredge  a  channel  500  feet  wide  and  25  feet  deep  at  ordinary 
low  water  through  the  bars  at  the  Western  Branch  and  Sewell's  Point. 

The  revised  project  of  1885  is  as  follows:  (1)  To  secure  a  channel 
not  less  that  25  feet  deep  and  500  feet  wide  at  ordinary  low  water,  by 
dredging  from  the  deep  water  of  Hampton  Roads  to  Norfolk  and  the 
United  States  navy -yard  on  the  Southern  Branch,  and  also  to  secure  a 
channel  in  the  Eastern  Branch  at  the  same  stage,  not  less  than  22  feet 
deep  with  a  width  at  least  300  feet  at  the  Norfolk  and  Western  Bail- 
load  Bridge,  and  gradually  increasing  to  about  700  feet  at  its  mouth, 
by  dredging  between  said  points ;  and  (2)  to  ultimately  dredge  the  en- 
tire area  bounded  by  lines  parallel  to  and  75  feet  from  the  Port  War- 
den lines  to  a  depth  not  less  than  25  feet  at  ordinary  low  water,  from 
Fort  Norfolk  to  the  United  States  navy-yard,  and  not  less  than  22  feet 
deep  from  the  mouth  of  the  Eastern  Branch  to  Gampostella  Bridge,  and 
to  construct  a  bulk-head  at  Berkley  Flats. 

With  slight  modifications  all  operations  have  been  conducted  in  ac- 
cordance therewith.  The  amount  expended  to  June  30,  1886,  was 
$383,112.59,  which  resulted  in  a  channel  at  least  25  feet  deep  and  not 
less  than  200  feet  wide  at  ordinary  low  water,  from  the  deep  water  of 
Hampton  Roads  to  the  United  States  navy-yard,  and  also  a  channel  at 
least  22  feet  deep  and  not  less  than  200  feet  wide  at  same  stage  in  the 
Eastern  Branch  up  to  the  Norfolk  and  Western  Railroad  Bridge. 

Cursory  examinations  show  that  the  former  channel  is  good,  except 
at  Sewell's  Point,  where  it  has  contracted  somewhat  and  shoaled  in 
places.  The  ruling  depth  is  24  feet,  save  near  Buoy  No.  2,  where  it  is  21 
feet  at  mean  low  water.  It  is  possible  that  the  contemplated  survey  of 
this  reach  will  determine  that  this  portion  of  the  straight  dredged  chan- 
nel will  have  to  be  abandoned  for  the  natural  channel  further  inshore, 
which  deep-draught  vessels  now  navigate. 

The  Eastern  Branch  Channel  has  deteriorated  slightly,  the  ruling 
depth  being  21  feet  at  mean  low  water. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1887,  $49,151.34, 
which  was  applied  to  the  building  of  a  steam-tender  for  use  on  this  and 
other  works  and  to  the  removal  of  265,570  cubic  yards  of  material, 
tared  in  scows,  from  the  Southern  Branch.  This  dredging  resulted 
channel  at  least  25  feet  deep  and  from  125  to  500  feet  wide  at  mean 
low  water,  from  its  mouth  to  the  upper  end  of  the  navy-yard. 

To  complete  this  work,  so  far  as  can  be  foreseen,  will  require  the  ex- 
penditure of  $457,744.56. 

J«ly  lf  1887,  amount  available $2,769.82 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontatanding  July  1,  1887 1,242.82 

Joly  I.  1838,  balance  available  1,527.00 

Amonut  appropriated  by  act  of  August  11,  1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 51,527.00 

JAmonot  (estimated)  required  for  completion  of  existing  project 407, 744. 56 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    100, 000. 00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{    harbor  acts  of  1866  and  1867. 

(See  Appendix  I  4.) 

5.  Approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  Navy- 
ftrrf,  between  Lamberts  Point  and  Fort  Norfolk.  -Nothing  bas  been  done 
tt  this  locality  during  the  year  ending  June  30,  1888. 
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cere,  aud  their  report  thereon  was  submitted  to  the  Secretary  of  War, 
who  directed,  on  Juiie  15, 1887,  that — 

The  money  reserved  for  the  dike  will  be  held  until  the  proper  position  of  the  dike 
can  be  determined,  and  the  whole  subject  will  be  submitted  to  Congress  at  its  next 
)ion« 


July  I,  1887,  amount  available $108,001.08 

Juiv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 .' 476.08 

Jolyl,  1388,  balance  available 107,525.00 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 1 17, »V5. 00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 103, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  i  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  I  5.) 

6.  Archer's  Hope  River,  Virginia. — Prior  to  the  commencement  of  this 
work  there  existed  a  natural  cbauuel  about  4  feet  deep  iu  the  river, 
which  could  not  be  reached  on  account  of  the  bar  near  its  mouth,  where 
it  enters  the  James  River. 

The  original  project,  adopted  in  1881,  is  to  dredge  a  channel  6  feet 
deep  and  not  less  than  50  feet  wide  from  the  mouth  to  Williamsburgh, 
5  miles  above,  where  it  is  crossed  by  the  Chesapeake  and  Ohio  Railroad. 

The  amount  expended  to  June  30,  18S4,  is  99,874.79,  which  resulted 
in  a  channel  2,300  feet  long,  0  feet  deep,  aud  50  feet  wide  at  mean  low 
water  from  the  mouth  up.  This  did  not  carry  the  channel  over  the  bar, 
which  is  700  feet  longer.  No  material  benefit  to  navigation  aud  com- 
merce has  yet  been  realized.    There  have  been  no  operations  since. 

The  small  amonut  expended  since  June  30,  1887,  has  been  applied  to 
contingencies.  The  last  examination,  made  iu  June,  1885,  showed  that 
the  outer  end  of  the  dredged  channel  had  shoaled  about  1  foot,  and 
that  the  inner  part  was  in  good  condition. 

July  1, 1387,  amount  available $20.63 

Jolv  1,  \'*&*.  amount  expended  during  fiscal  vear,  exclusive  of  liabilities 

outstanding  July  1,  lrs87 .'. .' 20.63 

(See  Appendix  I  G.) 

7.  Appomattox  River,  Virginia. — At  the  close  of  the  late  war  the  nav- 
igation of  this  river  was  in  such  a  condition  that  the  depth  of  water  on 
more  than  one  of  the  shoals  did  not  exceed  6£  feet  at  high  tide,  and  this 
depth  was  diminished  by  3  feet  at  low  tide.  The  plan  of  improvement 
adopted  in  1870  was  to  attain  a  depth  of  12  feet  at  high  tide,  with  as 
much  width  of  channel  as  the  river  would  bear.  This  plan  has  been 
steadily  adhered  to,  constant  progress  being  made  towards  its  comple- 
tion from  year  to  year  by  the  use  of  the  money  granted  by  Congress.  The 
means  deluded  on  have  been  revetments,  jetties,  dams,  and  training- 
walls,  with  resort  to  the  dredge  only  wheu  the  needs  ot  commerce  re- 
quired immediate  work  iu  the  channel  to  give  more  width  or  depth  than 
bad  beeu  attained  under  the  slower  operations  of  the  structures  men- 
tioned, of  which  the  system  has  not  yet  beeu  fully  carried  out  for  want  of 
•efficient  funds.  Puddledock  Cut,  2  miles  long,  has  been  enlarged,  and 
tie  river  was  diverted  from  old  channel  into  it.  The  amount  expended 
by  the  United  States  up  to  June  30, 1886,  on  the  project  adopted  in  1870, . 
t38L2$4.24,  resulted  in  securing  a  turniug-basin  at  Petersburgh  about 
155  by  110  feet  and  a  navigable  chanuel  of  12  feet  and  upwards  at  high 
We,  with  some  short  shoals  remaining  from  Petersburgh  down  to  Point 
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vw.ll.*.  NiK-i:nl  navigation  and  largely  increased 

.  _' ittiTNti  ivt-r  this  river. 

r-TshiT  oi  July,  1886,  caused  the  channel  to  de- 

_   'i  flic  risi'a!  year  ending  .Inne  30.  1887,  the  sum 

-    ,.u;standing  liabilities,  which  was  applied  as 

■  -*  Trsnrveyed  and  mapped  from  the  head  of  uavi- 

-.    tirt-p  water  at  Point  of  ltocks,  Tjj  miles,  after 

i  ;,s  loniiutittli 

.  ^"  ok  bit1  yards  of  material,  measured  in  scows, 

■.jirjM'l  iti  1'tiddledoek  (Jut,  Rnsbmore's.  and  Gat- 

v    .»:"  i he  jetties,  dams,  and  training- walls  out- 

.  .  .■,;£«  llarlior  were  repaired  more  or  less  to  pre- 

A  revetment,  34S  feet  in  length,  was  built  along 

■vr  end  of  1'uddledoek  Cut.     The  const  ruction 

;  »aU.  (HIT  feet  long,  and  of  Sunken  Islam!  Dam, 

■    . ,  ;-.!',  was  begun  in  the  previous  fiscal  year  and 

•^.".     I'll**  foregoing  has  resulted  in  generally  ob- 

.'wisi  of  tin*  freshet  and,  it  is  believed,  will  guard 

,i  *  ■*.  suture  n>  any  great  extent.     An  annual  expend- 

<       bo  ivtpiired  to  maintain  the  work  after  the  coin- 

i.,v„  ,ts  is  llie  case  with  all  works  of  this  class. 

-H'i.son  of  the  work  projected  has  been  done,  and  in 

*    Lie  service  required  of  it.     The  condition  of  perina- 

vuvd  :>ud  improved  channel  seems  to  be  nearly  reached 

ii v  of  us  regulation.    The  truth  of  this  statement  is 

■  Jtiuinslied  use  of  the  dredge,  year  by  year.  The  best 
i-  *.tid  to  U'  reached  until  its  services  can  be  dispensed 
i.»i>  t'UYunistances. 

mtUhlo f  832. 77 

.■\is-iuk>il  iluring  liitual  vcur,  oxi'limive  of  lialiililiw 

■  i%sr 7<H.8* 

.  m'aMi'      JIMS 

,,  ;-i   ...I  id' August  11.  It--- ■ !"■  IKKl.nO 
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The  amount  expended  to  June  30,  188 3,  is  $123,500,  and  resulted  in 
the  construction  of  the  dike  and  a  channel  in  the  sound  and  bay  from 
40  to  80  feet  wide,  the  entire  length  aud  depth  projected,  all  of  which 
greatly  improved  navigation  and  increased  the  commerce  over  this  im- 
portant inland  water  route. 

The  entire  channel  was  surveyed  last  in  April  aud  May,  1885,  to  as- 
certain its  condition,  which  was  found  to  be  quite  good,  although 
shoaled  in  places.  This  is  probably  due  very  largely  to  steamers 
grounding  out  of  the  channel  and  creating  shoals  in  their  efforts  to  get 
off.  To  restore  aud  complete  the  work  will  require  the  removal  of 
215,075  cubic  yards  of  material  measured  iu  place. 

There  were  no  operations  or  expenditures  during  the  fiscal  year  end- 
ing Jane  30, 1886. 

There  was  expended  during  the  fiscal  year  ending  June  30,  1887,  the 
ram  of  $1,729.20,  including  outstanding  liabilities,  $1,500  of  which  was 
applied  to  the  building  of  a  steam-tender  for  use  on  this  and  other 
works,  and  the  balance  to  dredging.  An  attempt  was  made  to  dredge 
a  channel  across  North  River  Bar,  but,  owing  to  the  failure  of  the  con- 
tractors to  carry  out  their  contract,  very  little  was  done. 

The  work  was  re-advertised  and  after  much  delay  resumed  by  a  new 
contractor,  November  19, 1887.  The  appropriation  was  exhausted  April 
10,  1888.  The  result  of  the  dredging  was  a  channel  40  feet  in  width, 
8^50  feet  long,  and  9.8  feet  deep.  To  be  useful  such  a  narrow  channel, 
more  than  a  mile  and  a  half  long,  should  be  carefully  buoyed  or  other- 
wise distinctly  marked.  Owing  to  the  exposure  of  the  locality  the 
permanence  of  the  artificial  channel  is  doubtful. 

Joly  1,  1887,  amount  available $9,770.80 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1837 9,456.48 

July  1,  18-«6,  balance.available 314.32 

Amount  appropriated  by  act  of  August  11,  1688 7,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 7,814.32 

{ Amount  (estimated)  required  for  completion  of  existing  project 47, 700. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20,000.  UD 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  186(3  and  18(57. 

(See  Appeudix  I  9.) 

9.  Xottoicay  River,  Virginia. — Prior  to  improvement  the  condition  of 
thU  river  at  low  water  was  as  follows:  At  the  mouth  of  the  navigable 
depth  wa8  only  2  feet,  due  to  sunkeu  logs;  thence  to  the  Seaboard  aud 
Boanoke  Railroad  Bridge,  19  miles,  the  channel  was  from  9  to  25  feet 
deep  ami  much  obstructed  by  a  war  blockade  of  sunkeu  vessels,  and 
alio  by  snags,  overhanging  growth,  etc.  The  next  reach,  to  Peter's 
Bridge,  31  miles,  was  so  filled  with  snags,  logs,  etc.,  that  it  was  with 
difficulty  that  a  flat  boat  of  1-foot  draught  could  pass  over  it. 

The  original  project,  adopted  in  1831,  was  to  obtain  achaunel  not  less 
than  60  feet  wide  and  at  least  9  feet  deep  from  the  mouth  to  the  railroad 
bridge,  aud  2  feet  deep  thence  to  Peter's  Bridge,  by  removing  the  said 
obstructions. 

The  amount  expended  to  June  30, 1882,  is  $6,420.30,  which  completed 
the  project  for  the  lower  29  miles.    There  have  been  no  operations  since. 

This  improvement  has  not  led  to  the  development  of  much  trade  on 
the  river.  There  is  no  regular  line  of  boats  there.  The  river  is  crossed 
by  the  railroad  and  for  some  distance  is  paralleled,  about  5  miles  off,  by 
the  Blackwater  River,  on  which  are  lines  of  steamers. 
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of  Rocks,  all  of  which  vastly  benefited  navigation  ami  i 

the  extensive  commerce  carried  over  this  river. 
The  extraordinary  freshet  of  July,  1886,  caused  th 

teriorate.  ta  not 

There  was  expended  in  the  fiscal  year  ending  Jnii- 

of  $18,829.53,  including  outstanding  liabilities,  wh'  Em  Ml 

follows:  The  river  was  resurveyed  and  mapped  ftn 

gat  10 u  to  the  natural  deep  water  at  Foiut  of  H 

which  dredging,  etc.,  was  continued. 
An  aggregate  of  25,047  cubic  yards  of  materia'  tfnavuja- 

was  removed  from  the  channel  at  PuddledockCnt  be  barge 

ling's  shoals.     A  number  of  the  jetties,  dams,  n  sjrinia,  was 

side  the  limits  of  Peterburgb  Harbor  were.  ret<8» 

serve  their  efficiency.    A  revetment,  348  feet  ii 

the  left  bank  at  the  upper  end  of  Puddledoc'  jaov  pro|tosed 

of  Kn&bmore's  training-wall,  007  feet  long,  ai"  By  reported, 

27(1  linear  feet  in   length,  was  beguu    in    the  ,  i  , 

completed  in  .Inly,  1887.     The  foregoing  ha 

literating  the  bad  effects  of  tlie  fresbet  and,  ...  Brver,  North 

against  similar  ones  in  future  to  any  great  i»  bm  of  the  wreck 

it  lire  of  $5,000  will  be  required  to  main  I  -  ^  rwti«*ment  for 

pletiou  of  the  project,  as  is  the  case  witli  %  _  -  .,-  lowest  bidder. 

The  principal  portion  of  the  work  proj  -■-  vrs-el  waa  en- 

tbe  main  performs  the  Bervice  required  ol 

nenceof  the  deepened  and  improved  cbae  aaftm  barge  Harrg, 

under  the  influence  of  its  regulation.    T  |    rmimfii  nm  jji  n | 

confirmed  by  the  diminished  nse  of  the  • 

results  can  not  be  said  to  be  reached  iu<  ^ih^bw  fcr  her  removal, 

with  under  ordinary  circumstances.  H  n^t  on  the  vessel, 

July  1,  1887,  amount  available Eat  *  dttpoaitWD  t» 

July  1,  188S,  amount  expended  during  fisc;il  T9~«l!  expense  to  the 

outatandiug  July  1,  1887 
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"*"*^ — — ^  *  *-o  and  from  that  port. 

and  the  Arsenal  was 
_  __  <sels  drawing  1G  feet 

""  _  I,  and  that  depth  was 

'I  •  thus  far  amounted  to 

.  icsboro'  Point  to  Gcorge- 

eept  whore  the  depth  has 

freshets),  and  a  channel 

-  cks  20  feet  deep  and  about 

:s  of  material  have  been  de- 
ait  544  acres  of  marshes  to  a 
ow  tide.    More  than  half  the 
euditure  of  $1,247,494.90,  less 
e  work. 

.is  done  chiefly,  by  contract.    On 
rvoir  and  in  the  Virginia  Chan- 
fourths  of  the  proposed  excava- 
the  material  was  deposited  ou  the 

of  embankment  was  continued  and 
irds  of  material  were  also  excavated 
I  deposited  on  this  portion  of  the  flats. 
■4  and  filling  the  flats  have  been  com- 
.  made  because  of  lack  of  funds, 
rvoir  Outlet  has  been  in  progress*  dur- 
ion  for  the  main  structure  is  now  about 
work  of  great  difficulty  owing  to  the  soft 
i he  material  forming  the  bed  of  the  river 
Deing  done  by  hired  labor, 
rs  to  the  necessity  for  action  in  regard  to  the 
Seventeenth  street,  as  discussed  in  former 
iu  regard  to  Section  I,  that  portion  of  the  flats 
■pped  because  of  the  requirement  of  Congress 
1  expended  upon  any  portion  of  the  flats  against 
rse  to  the  United  States  had  been  made,  that 
ary  to  secure  the  work  already  done  from  possi- 
<'Commeuds  that  the  restrictions  contained  in  the 
of  August  5, 1880,  and  of  the  act  approved  August 
■d  as  to  permit  of  the  necessary  protective  work, 
the  necessity  for  Congressional  action  in  regard  to 
q)ic  in  the  report  of  the  officer  iu  charge  of  this  un- 
report of  Februarj*  11, 1838,  upon  the  danger,  not  only 
•nt  but  to  the  city  itself,  from  freshets  and  ice  gorges, 
idge  be  allowed  to  remain  as  it  is,  was  transmitted  to 
.he  House  of  Representatives  by  the  Secretary  of  War 
.  Doe.  No.  170,  Fiftieth  Congress,  first  oessiou). 
> ridge  is  controlled  by  the  Baltimore  and  Potomac  Rail- 
v,  being  a  free  gift  from  the  United  States  (as  per  act  ap- 
-1,  1870).    The  officials  of  the  railroad  company  claim  that 
meat  of  the  Potomae  Kiver  will  endanger  that  part  of  the 
panning  the  Washington  Channel.    A  conflict  of  interests 
iable,  and  the  officer,  while  not  of  the  opinion  that  the  bridge 
i angered,  recommends  that  Congress  require  the  railroad  com- 
ivct  such  a  structure  at  this  place  as  will  meet  the  new  coudi- 
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Tbe  amount  of  $600,000  can  be  profitably  expended  during  the  fiscal 
year  eudiug  June  30,-1890,  in  widening  the  ehanuels  of  the  river  and 
raising  the  flats  with  the  material  excavated. 

July  1,  1887,1111101111)  available $250,  3U1.6I 

Jolv  1.  Ie8i,  mini  ii  nt  i  x]»'!ii!i''il  ihiriii^    list  ill  v.-.ir,  exclusive 

of  liabili ties  ootatending  Joly  1,  lea? |2SS,6S8.60 

July  1,  IBBU,  outstanding  nubilities 1,070.49 

July  1,  1H8-H,  amount  covr-re'l  bv  existing  con  tracts 3,410.00 

89VO&| 

July  1,  1668,  balance  available 23,  W4.  << 

Auiotmt  ayiiropriated  by  act  of  August  II,  ll§8d B00,W0.0fl 

Amount  available  for  tiseal  year  ending  June  3(1,  1-K> 3*1.  IS).  70 

{Amount  {csiimiiled)  n-i[iiin>il  lor  completion  of  rxistinjr  project 1, 141,  :kI5.W 
Aiiniimi  lint  mm  liu  in-ulitiiliiv  i'X|ii-ii<li-ii  in  r  hi-  lisi-jl  vciir  euiiiiiy  .linn- 
30,  1890 600,000.00 
Submitted  in  compliance  with  requirement.,  of  xcTi.ni>.  'J  of  livei 
burbor  nets  nf  18t?ti  aud  18o7, 
(See  Appendix  J  1.) 
2.  Reconstruction  of  the  Aqueduct  Bridge,  Georgetown,  Dlatrivt  of 
Columbia.— Congress,  by  an  act  approved  .June  21,  iS-sU,  authorized  tlie 
purchase  of  the  Aqueduct  Bridge,  a  wooden  structure  resting  on  stone 
piers,  spanning  the  Potomac  River  at  Georgetown,  D.  C,  and  appro- 
priated $240,000  for  that  purpose  aud  its  reconstruction. 

Certain  claims,  etc.,  affecting  the  title  to  the  bridge  being  in  exist- 
ence when  the  bridge  was  conveyed  to  the  Government,  the  interests 
of  the  United  States  were  protected  by  the  retention  of  a  portion  of 
the  purchase  money  until  the  said  claims  were  adjudicated.  The  officer 
in  charge  reports  that  the  last  payment  on  account  of  the  purchase 
of  the  bridge  has  been  made. 

Proceedings  have  been  instituted  looking  to  the  condemnation  of  the 
north  abutment  as  provided  in  the  act  authorizing  the  purchase  and 
reconstruction  of  the  bridge.    This  matter  is  yet  unsettled.         - 

The  bridge  has  been  in  course  of  reconstruction  in  accordance  with  the 
approved  project  which  contemplated  that  an  iron  bridge  ha viug  a  clear  I 
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February  23,  1887,  which  appropriated  $110,000  for  the  construction  of 
a  substantial  wooden,  iron,  or  masonry  bridge,  and  provided  that  sur- 
veys be  made  to  determine  the  length,  width,  and  height  thereof.  The 
officer  in  charge  made  a  report  upon  the  survey,  which  was  referred  to 
a  Board  of  Engineer  Officers,  which  concurred  in  his  recommendations 
that  the  direction  of  the  bridge  be  a  line  forming  an  angle  about  six 
degrees  to  the  southward  of  the  line  of  Pennsylvania  avenue  extended, 
and  that  the  width  be  not  less  than  32  feet,  and  the  height  of  roadway 
33  feet  above  low  tide. 

Bids  were  invited  for  a  bridge  possessing  the  above  features,  and  a 
contract  was  made  for  the  completion  of  the  entire  structure,  including 
approaches,  for  a  total  price  of  $105,000. 

Some  time  was  lost  in  acquiriug  title  to  the  site  of  the  eastern  ap- 
proach, aud  some  by  reason  of  unfavorable  weather,  which  hindered  out- 
door operations,  but  the  chief  cause  of  delay  is  a  controversy  with  the 
Baltimore  and  Potoin-ac  Railroad  Company,  whose  tracks  are  to  be 
spanned  by  the  westerly  end  of  the  bridge. 

Congress  by  act  approved  May  14,  1888,-  made  an  additional  appro- 
priation of  $00,000  to  provide  for  modifying  the  plans  so  as  to  best  ac- 
commodate traffic  over  and  under  the  bridge,  with  a  proviso  that  the 
Baltimore  and  Potomac  Kailroad  Company  pay  their  just  and  fair  pro- 
portion of  the  cost  of  the  changes  at  the  west  end. 

A  conference  has  been  had  for  the  purpose  of  adjustiug  the  matter, 
bat  no  agreement  has  been  arrived  at.  Changes  acceptable  to  the  Gov- 
ernment are  regarded  as  too  costly  by  the  railroad  company,  while 
those  meeting  the  wishes  of  the  company,  in  regard  to  cost,  do  not  pro- 
vide for  a  construction  acceptable  to  the  Government. 

July  I,  1887,  amount  available $109,578.30 

Amount  appropriated  by  act  of  May  14,  leBd 60,000.00 

1(39, 578. 30 
July  1, 1838,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18b7 $10,713.70 

July  1,  1&-8,  outstanding  liabilities 8, 1559.71 

July  1,  1888,  amount  covered  by  existing  contracts 89, 050. 15 

108, 423. 56 

Joly  1,  1888,  balance  available 61, 154.74 

{See  Appendix  J  3.) 

4.  Wharf  at  Fort  Monroe^  Virginia. — The  act  providing  for  the  sundry 
civil  expenses  of  the  Government  for  the  fiscal  year  ending  June  30, 
18S7;  appropriated  $100,000  for  the  construction  of  a  new  wharf  and 
improvements  to  the  roadway  leading  thereto,  on  the  Government  res- 
ervation at  Fortress  Monroe.  The  selection  of  the  most  suitable  site, 
and  also  of  the  plan  and  selection  of  the  most  suitable  material  for  its 
construction,  was  referred  to  a  Board  consisting  of  Col.  J.  C.  Tidbail, 
First  Artillery,  Lieut.  Col.  J.  G.  Chandler,  Deputy  Quartermaster-Gen- 
eral, and  Lieut.  Col.  P.  C.  Hains,  Corps  of  Engineers,  whose  recommen- 
'htioiis  were  approved  by  the  Secretary  of  War,  and  the  work  placed 
.a  charge  of  Lieutenant-Colonel  ilaius. 

After  some  modifications  of  the  plan,  to  reduce  its  cost,  a  contract 
tsls  filtered  into  for  the  work,  and  at  the  close  of  the  fiscal  year  the 
greater  part  of  the  material  had  been  prepared  by  the  contractor  and 
*d*  being  delivered  at  the  site  of  the  work. 

•  See  Appendix  J  5.) 


5.  Surrey  of  the  James  Creek  Canal,  emptying  into  Anaeostia  Riverain  the 
my  of  Washington. — By  direction  of  the  Secretary  of  War,  Lieutenant- 
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xistiriciiroii'ct 35,000.00 

ar. . •». liosJiuio:M.  1.^1,1     10,000.00 
Motion  -2  of  tint  aud 


The  landings  in  Xomiui  Creek  are  the  most  important  of  those  made 
by  the  Baltimore  and  Potomac  River  bouts.  Pilots  tiud  great  difficulty 
in  navigating  the  channel,  and  from  their  representations  it  is  believed 
that  the  unfinished  cut  has  filled  from  30  to  40  per  cent,  since  the  date 
of  the  last  dredging.  It  will,  in  couseqneuce,  be  necessary  to  increase 
the  estimate  from  $30,000  to  $40,000,  and  this  increase  is  recommended. 

The  amount  expended  to  June  30.  1888,  is  $32,500,  which  resulted  in 
securing  a_  channel  100  feet  wide  and  9  fret  deep  from  the  9-foot  curve 
in  the  bay  to  White  Oak  Point,  a  distance  of  4,100  feet. 

No  work  has  been  done  since  1882,  and  unless  the  channel  is  shortly 
retired ged  this  creek  must  be  closed  to  steamers. 
Amount  appropriated  by  act  of  August  11,  lBtici 6-i.OOO.OO 

{Amount  (ostiiiiiiN'il)  iviiuired  far  completion  of 
Amount  that  tan  l»'pr<.iti[:il>l>  expanded  in  fiscal  j 
Submitted  in  compliance  with  requirements  o 
harbor  acts  of  1866  and  1667. 
(See  Appendix  K  4.) 

5.  Harbor  at  entrance  of  Saint  Jerome's  Creek,  Maryland. — The  outer 
bar  in  the  bay  has  a  length  of  2,193  feet,  from  the  9-foot  curve  in  the 
bay  to  Carsey's  Point,  in  tho  creek.  The  least  depth  of  water  on  it  be- 
fore improvement  was  2.8  feet.  The  average  depth  in  the  channels  to 
the  poms  used  by  the  Fish  Com  mission  for  hatching  oysters  was  one- 
half  foot.  The  length  of  the  inner  channel  to  the  wharf  of  the  Fish 
Commission  is  3,742  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
aud  contemplated  dredging  a  channel  100  feet  wide  and  9  feet  deep  at 
low  water  through  the  outer  bar  at  the  mouth  of  the  creek  ;  and  a  chan- 
nel 40  feet  wide  and  (i  feet  deep  through  the  south  proug  of  the  creek, 
the  material  therefrom  to  be  thrown  op  in  a  dike  so  as  to  form  a  pond 
for  the  purposes  of  the  United  States  Fish  Commission.  The  channel 
through  the  outer  bar  was  made  navigable  and  the  ponds  were  formed. 
The  preservation  of  the  depth  on  the  outer  bar  is  doubtful.  This  har- 
bor is  si  mated  at  a  desirable  point  for  a  refuge  for  ovster- boats. 
Up  to  June  30,  1S8S,  $25,138.00  were  espeuded. 
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The  estimated  cost  for  the  two  bars  being  about  $80,000. 

The  river  and  harbor  act  of  August  11, 1888  contains  an  appropria- 
tion of  $5,000  for  this  improvement,  and  a  further  sum  of  $10,000  may 
be  profitably  expended  in  continuing  it  during  the  fiscal  year  ending 
June  30, 1800. 

Amount  appropriated  by  act  of  August  11,  1838 $5, 000.00 

fAmonut  (estimated)  required  for  completion  of  existing  project 75, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  'Z  of  river  and 
harbor  acta  of  1866  and  1867. 

7.  Rappahannock  River,  Virginia. — The  distance  from  Fredericks- 
burgh  to  the  mouth  of  the  river  is  106£  miles.  The  present  project  for 
the  improvement  of  this  river  was  adopted  in  1871  and  modified  in  1879, 
the  object  being  to  provide  a  channel  150  feet  wide  and  10  feet  deep 
through  the  bar  at  Fredericksburg!) ;  channels  10b  feet  wide  and  10  feet 
deep  through  the  bars  between  Fredericksburgh  and  Port  Royal ;  and 
channels  200  feet  wide  and  15  feet  deep  through  two  bars  between  Port 
Royal  and  Tappahanuock,  where  a  larger  class  of  vessels  must  be  pro- 
vided for.  Between  March  3,  1871,  and  June  30,  1879,  $90,500  were 
expended  on  the  first  project. 

The  amount  expended  on  the  present  project  from  June  14,  1880,  to 
Jane  30,  1887,  is  (81,278.76,  and  during  the  fiscal  year  ending  June  30, 
1888,  $15,363.68,  including  outstanding  liabilities,  were  expended,  mak- 
ing a  total  to  June  30,  1888,  of  $96,642.44.  This  amount  has  been  ex- 
pended in  dredging,  in  the  construction  and  repair  of  longitudinal  and 
spur-dikes,  in  planting  locusts  and  willows,  and  in  the  blasting  and 
removal  of  rock.  It  has  secured  navigable  channels  at  Fredericksburgh, 
Pollocks,  Bernard's,  Pratt's,  Spottswood,  Castle  Ferry,  and  Farley  Vale 
bars,  extending  over  a  distance  of  12.6  miles.  Between  Fredericksburgh 
and  Farley  Vale  the  least  depth  on  June  30, 1888,  was  8  feet  at  low 
water,  and  the  width  about  100  feet.  Below  Farley  Yale  steamers  have 
less  difficulty  in  navigating  the  river. 

July  1,1887,  amount  available $15,721.24 

Jnly  1,1838,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $15,362.01 

Jul v  1,1888,  outstanding  liabilities 1.67 

15, 363. 68 

July  1,1888,  balance  available 357.56 

Amount  appropriated  by  act  of  August  11,1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 15, 357. 56 

C  Amount  (estimated)  required  for  completion  of  existing  project 179, 000. 00 

J  Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890    30. 000.00 
,  Snbmittedin  compliance  with  requirements  of  sections  2  of  river  and 
L      harbor  acts  of  1866  and  ,1867. 

:See  Appendix  K  6.) 

8.  Totu&Jcy  River,  Virginia. — The  obstructions  to  the  navigation  of  this 
river  consisted  of  two  bars ;  one  at  its  mouth,  which  forms  a  part  of 
the  wide  flat  between  the  outlet  of  the  river  and  the  navigable  channel 
of  the  Rappahannock,  having  a  least  depth  of  4£  feet,  and  the  other, 
about  2£  miles  above  the  mouth,  kuown  as  Booker's  Bar,  having  a  rul- 
iDff  depth  of  3  feet. 

Ten  thousand  dollars  were  appropriated  up  to  August  2,  1882.  This 
fain  has  been  expended  in  building  and  repairing  a  longitudinal  dike 


112    REPORT  Of  THE  CHIEF  OF  ENGINEERS,  IT.  8.  ARMY. 

2,117  feet  in  length,  the  eft'ect  of  which  has  been  to  mon  out  the 

uel  to  a  depth  of  3J  feet  at  low  water. 

July  1,  ISS7,  Mutant  mll&bTi ..       \ 

Jaly  1, 1S88,  amount  ex;>ci)ili'it  iliuiiii;  ti.-tal  jenr,  csrlnsivo  of  liabilities 
outstanding  July  1,  1*1(7 


I  Amount  u-wliiiiiit.il)  rniuir--il  l'"r  Cdiniiletiini  of  existing  project 12, 000.1" 

.'  Submitted  in  <-inu  (-.li.'iin-c  wiili  n-ijni]iin'-nt"  (if  st-ctiuiis  -i  of  rival-  and 
{      harbor  acta  of  lafflj  and  MS7. 

(See  Appendix  K  7.) 

0.  Urbana  Creek,  Virginia. — Prior  to  the  commencement  of  this  im- 
provement the  navigation  was  obstructed  by  a  bar  at  the  mouth  over 
which  but  0  feet  of  water  could  be  carried. 

The  present  project  was  adopted  in  18711,  the  object  being  lo  excavate 
a  channel  through  the  bar  150  feet  wide  and  Hi  feet  deep  at  low  water. 

The  amount  expended  to  June  30,  1S8S,  la  815,500. 

The  expenditure  resulted  in  securing  a  channel  of  10  feet  in  depth  at 
low  water  and  of  120  feet  in  width  at  the  narrowest  part  through  the 
outer  bars.     A  turning  basin  200  feet  wide,  300  feet  long,  aud  10  feet 
deep  has  been  made  at  the  wharf,  and  also  a  channel  of  approach  within  i 
the  creek  1,0!I0  feet  long,  SO  feet  wide,  and  10  feet  deep  at  low  water. 


[      uuruor  ants  of  18G6  and  18f>7. 
(See  Appendix  K  8.) 


10.  Mattaponi  River,  Virginia. — This  stream  is  navigable  for  50  miles. 
Previous  to  the  commencement  of  the  improvement  the  river  was  ob- 
structed by  numerous  bars  and  by  snags,  wrecks,  and  overhanging  trees. 
The  object  of  the  improvement  adopted  in  1SSO  was  to  provide  a  chan- 
nel 40  feet  wide  aud  5£  feet  deep  at  low  water  by  the  removal  of  snags,    ' 
drill-logs,  wrecks,  and  overhanging  trees,  and  by  dredging  through  the    ' 
bars.     The  chauuel  through  Robinson  and  Lataue's  bars  will  have  a    ' 
width  of  40  feet  at  bottom  aud  a  depth  of  0  feet  at  low  water.    The   I 
amount  expended  to  June  30,  1SS7,  is  $7,201.32,  and  during  the  year  '« 
eudiug  June  30,  ISSS,  85, OS  1.98  have  been  expended,  making  a  total  to 


< 
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15.  Dan  River,  between  Madison,  Forth  Carolina,  and  Danville,  Vir- 
ginia.— The  object  of  the  first  project  for  this  improvement,  adopted  in 
1880,  was  to  provide  a  channel  for  navigation  not  less  than  3i5  feet  wide, 
bat  it  was  afterwards  modified  to  a  channel  of  not  less  than  1G  feet 
wide  and  2  feet  deep  in  the  rapids  at  low  water.  The  amount  expended 
to  June  30,  1887,  is  $36,789.02,  and  during  the  fiscal  year  ending  June 
30, 1888,  $13,298.80,  including  outstanding  liabilities,  were  expended, 
making  a  total  to  June  30, 1888,  of  $50,088.81.  This  expenditure  has 
resulted  in  the  excavation  of  rock  from  the  channel  between  Madison 
and  Danville  and  in  building  crib  dams  at  Slink's  Shoals.  The  amount 
due  on  estimate  will  be  expended  in  building  dams  at  the  falls  of  great- 
est descent,  in  excavating  gravel-bars,  and  in  rock  excavation  below 
Eagle  Falls. 

July  1,  18S7,  amount  available $13,710,03 

July  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jul v  1,  18*7 $13, 558. 00 

July  1,  lSSrf,  outstanding  liabilities 739.  iM 

13,298.89 

July  1,  1888,  balance  available 411.19 

(Amount  (estimated)  required  for  completion  of  existing  project 7,000. 00 

<  Submitted  in  compliance  with,  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1W60*  and  1807. 

(See  Appendix  K 14.) 

1(\  Roanoke  River,  North  Carolina. — Tlio  first  project  for  the  improve- 
ment of  this  river  was  made  in  1871,  the  object  being  to  improve  navi- 
gation by  the  removal  of  rocks  near  VVeldon  and  Halifax,  and  all  wrecks, 
nags,  and  overhanging  trees  at  various  other  points;  and  to  dredge 
channels  through  the  numerous  bars  and  shoals.  A  part  only  of  this 
project  was  adopted. 

The  appropriation  of  §5,000,  made  August  2,  1882,  was  expended  in 
repairing  two  dikes  at  Indian  Highland  Bar.  A  survey  was  also  made 
to  ascertain  the  changes  which  had  taken  place  since  1871. 

The  araouut  expended  under  the  iirst  project  to  June  30,  188 1,  was 
£45,000,  and  was  chiefly  for  the  removal  of  wrecks  and  blockades,  and 
for  blasting  rock  near  Weldon.  The  first  appropriation  under  the  pres- 
ent project  (83,000,  made  July  5,  1881)  was  not  sufficient  to  prosecute 
the  work  economically.  With  the  820,0(10  appropriated  August  5, 188(5, 
it  was  applied  to  building  and  operating  a  steam-plant.  (Joshake  Creek 
for  its  whole  length,  l.V  miles,  and  the  Thoroughfare,  a  distance  of  2 
Biles,  were  cleared  of  obstructions;  10.5  miles  of  the  river  channel 
were  wholly  cleared,  and  10.8  miles  partially  cleared  of  obstructions. 
In  all,  about  25  miles  of  channel  were  improved. 

The  appropriations  for  the  present  project  to  June  30, 18S8,  amount  to 
£3,000.  Of  this  sum,  88,078.34  were  expended  to  June  30,  1887  ;  and 
dariug  too  year  ending  June  30,  1888,  811,457.38,  including  outstand- 
ing liabilities,  were  expended,  making  a  total  to  June  30,  1888,  of 

130.435.72. 

Jilyl.  1^?7.  amount  available §14,021.  f.U» 

My  1.  IS?1?,  amount  expended  during  lineal  year,  exclusive  of 

liabilirir-a'outstanding  July  1,  1887 $ll,:ifi4.tir» 

'Jtir  1,  ldf-^,  outstanding  liabilities U:£.7tt 

1 1 , 457.  38 

|Jily  1, 1***,  balauco  available 2,504.28 

it  appropriated  by  act  of  August  11,  1666 40. 000. 00 

t  arailable  for  fiscal  year  endiog  June  30, 1889 42,504.28 
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{Amount  (imtimiitnd)  ri'i|iiirril  for  C 
AmDimt1l]alcunliu|>nilUiiuly<'XiH>i 
Snbmit,I«il  in  coin)>liiiii<:<'  witli  ren,uiroinc:ntn  (it  scrMons  2  ul  rivw  smiU 
Iiurlxir  nets  of  IrtMS  and  lB;i7. 

(See  Appendix  K  15) 

17.  French  Broad  Hirer,  Sorth  Carolina. — The  first  project  for  the 
improvement  of  this  liver  was  adopted  in  1S7.S,  (he  object  being  to  se- 
cure a  channel  35  feet  wide  and  not  leas  than  ^J  feel  deep  at  low  water 
between.  Brevard  nud  Big  Buck  Shoals,  a  distance  of  31,0  miles. 

The  amount  expended  to  .1  line  30,  1882,  was  837,780.1':;,  with  the  fol- 
lowing results :  A  survey  of  the  river  betweeu  Brevard  aud'Big  Buck 
Shoals  ;  the  improvement  of  the  various  shoals  and  rapids  by  means  of 
rock  aud  gravel  excavation,  and  the  construction  of  wing  dams  for  a 
distance  of  20  miles  below  Brevard. 

The  act  of  August  2,  ISM',  appropriated  $5,00".  for  improving  the 
river  "  from  Smith's  Bridge  up."  A  survey  from  Smith's  Bridge  (ueiir 
Asheville)  to  the  foot  of  Long  Shoal,  a  distance  of  12.00  miles,  was 
made  in  1882,  and  a  project  adopted  for  securing  a  channel  30 feet  wide 
and  not  less  than  2}  feet  deep  at  low  water  for  this  distance.  The  esti- 
mates amounted  to  $70,000.  In  the  fiscal  year  ended  June  30,  1884, 
this  part  of  the  river  was  improved  for  a  distance  of  41  miles  above  the 
bridge,  under  a.  special  act  of  appropriation. 

The  amount  expended  to  June  30, 18SS,  is  §43,000. 

(  Amount  (rslhmit.-il)  ri'quirt'd   fur  i'oiii|ili>li<ni  of  existing  projiMil »":',  mm.  UO 

■'  Snliiuittoil   in   rmn(ili[ilH'i>  ivilli  requiro" - 

{     Lurbor  acts  of  UBS  uml  1*7. 

(See  Appendix  K  16.) 

IS.  Removing  sunken  resaeh  or  craft  obitrveHtig  or  endumjiring  m 
Hon. — The  wreck  of  the  schooner  i>pnu/,  abandoned  by  her  owners 
beached  in  1885,  was  reported  on  April  14,  1887,  us  an  obstruction 
navigation.    The  usual  notice  of  thirty  days  to  persons  interested 
published,  and  proposals  were  opened  June  0,  IKS". 

The  lowest  bidder  exceeded  the  amount  (91,100)  allowed  by  the  Secre- 
tary of  War.     Authority  was  obtained  Juno  13, 1SS7,  ami  in  July  of  the 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  OF  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA. 

Officer  in  charge,  Capt.  VV.  II.  Bixly,  Corps  of  Engineers,  having  un- 
der his  immediate  orders  First  Lieut.  U.  Taylor,  Corps  of  Engineers. 
SujK-rvising  engineer,  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

1.  Pamlico  and  Tar  rivers,  North  Carolina. — The  Pamlico  and  Tar 
rivers  are  different  portions  of  a  single  stream,  the  upper  portion  being 
called  the  Tar. 

When  placed  under  improvement  in  1870,  the  Pamlico  River  had  an 
available  depth  of  only  3  feet  at  low  water  in  its  upper  portion,  near 
Washingtou.  The  Tar  Kiver  had  during  eight  months  of  the  year  an 
available  depth  of  from  2  to  3  feet  for  49  miles  up  toTarborough,  its 
practical  limit  of  navigation.  The  channel  of  the  combined  stream  was 
almost  completely  obstructed  by  two  war  blockades,  and  by  floating 
and  .sunken  stumps  and  logs,  and  by  overhanging  trees. 

The  original  projeet  of  1876  (for  the  Pamlico)  and  of  1879  (for  the  Tar), 
as  since  slightly  modified  and  continued  to  date,  proposed  to  secure 
a  clear  channel  9  feet  deep  at  low  water  up  to  Washington;  thence  a 
channel  GO  feet  wide  and  3  feet  deep  at  low  water,  23  miles  further  to 
Greenville,  ami  thence  a  channel  CO  feet  wide  and  20  inches  deep,  20 
miles  further  to  Tarborough.  The  final  total  cost  of  this  work  was  es- 
timated in  1887  to  be  875,000.  These  estimates  have  since  been  in- 
creased to  $76,000.  The  total  amount  appropriated  up  to  June  30, 1888, 
is  $53,000,  the  appropriation  for  the  two  rivers  being  consolidated  in 
1880. 

During  the  fiscal  year  ending  June  30,  1888,  81,003.72,  including  out- 
standing liabilities,  was  spent  in  removing  dangerous  obstructions  from 
the  i>ortion  of  the  river  from  5  miles  above  fco  4  miles  below  Greenville, 
where  navigation  was  most  obstructed,  and  in  caring  for  property,  etc. 
All  work  in  the  field  was  stopped  in  September,  1887,  because  the  avail- 
able funds  were  no  longer  sufficient  for  advantageous  use. 

Up  to  June  30,  1888,  a  total  of  837,770.33  has  been  spent  upon  this 
improvement  in  securing  a  good  channel  at  least  9  feet  deep  at  low 
vater  and  at  least  108  feet  wide  from  Pamlico  Sound,  37  miles,  up  to 
Wa>hingtou ;  thence  a  fair  channel  00  feet  wide  and  3  feet  deep  all  the 
year,  23  miles,  to  Greenville,  and  theuce  a  similar  channel  for  eight 
months  of  the  year,  20  miles,  to  Tarborough. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  81.000  to  83,000  per  year. 

Jaly  1.  1**7.  amount  available §1,837.39 

July  1.  I-.**,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1687 * $1,  uTi3. '.i'J 

Julv  I,  I358,  outstanding  liabilities 10.33 

I,  GG3. 72 


1-1}  1.  l£c£t  balance  available 2£i.ii7 

Axount  appropriated  by  act  of  August  1 1,  184& 10, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889 10,  *J23. 07 

(Amonnt  (estimated)  required  for  completion  of  existing  project 8, 000. 00 
Anion nt  i  hat  can  \*o  profitably  expended  in  liscal  year  ending  J uno30, 1800    8, 000. 00 
j  Mil  minted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  lrtiG  and  1807. 

(See  Appendix  L  1.) 

--  Contentnia  Creel:,  North  Carolina. — When  placed  under  improve- 
ment in  18S1  tliis  stream  had  a  depth  .of  about  :\  feet,  during  nine 
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months  of  the  year,  from  its  mouth  in  the  Keu.se  upward  about  63  miles 
to  Stunt  onsburgli,  its  practical  limit  of  navigation ;  but  its  cbauuel 
wus  completely  blocked  at  all  stages  of  water  by  sunken  logs  and 
stumps,  and  by  floating  obstructions. 

The  original  project  of  1881,  as  continued  to  date,  proposed  to  secure 
a  safe  and  unobstructed  ;i  loot  navigation  over  this  distance  during  the 
high  water  season  of  about  niuc  months.  The  final  total  cost  of  this 
work  was  estimated  in  1885  at  $73,000.  These  estimates  have  since 
lieen  increased  to  $77,500.  The  total  amount  appropriated  up  to  June, 
30,  1838,  is  $40,000. 

Baring  the  fiscal  year  ending  June  30, 188S,  $5,529.59,  including  oat- 
standing  liabilities,  was  spent  in  removing  daugerons  obstructions  over 
the  entire  length  of  the  improvement  (mainly  in  the  upper  portion  of 
the  river),  and  in  care  of  property,  etc.  All  work  in  the  field  was  stopped 
in  March,  1888,  because  the  available  funds  were  no  longer  sufficient  tor 
advantageous  use. 

Up  to  June  30, 1888,  a  total  of  $39,548.08  has  been  spent  in  securing 
a  moderately  well-cleared  3-foot  navigation  over  the  31  miles  from  its 
mouth  up  to  Snow  Hill,  and  a  roughly-cleared  3-foot  navigation  over 
32  miles  further  to  Stantonsburgh,  during  the  high-water  season.  In 
consequence  of  this  two  steamers  make  bi-weekly  trips  to  Snow  Hill 
during  nine  months  of  the  year,  and  flats  ply  between  Snow  Hill  and 
Stantonsburgli.  The  present  commerce  is  about  $800,000,  and  is  rap- 
idly increasing. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

Julyl,  1837,  amount  available 95,930.91 

July  1,  15tW,  ainoiiiil  i:i|iriirli-il  iliirri:^  lisral  ywir,  ejrcluoiVB  of 

liabilities. ml  Miin.lii^. I  ulv  1,1887 $5,518.  32 

"■■ilifcs 11.47 


July  1,  IfeS.*,  oiit.Htuii<liii£  lialiili 


&,  529.5a 
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Daring  the  fiscal  year  cutting  June  30, 1888,  $073.25,  including  out- 
standing liabilities,  was  spent  in  removing  the  few  dangerous  obstruc- 
tions which  had  fallen  into  the  river  during  the  preceding  year,  and  in 
caring  for  property,  etc.  Work  in  the  field  was  carried  on  only  from 
October  20  to  December  0, 1887.  The  most  important  work  to  be  done 
was  that  of  dredging  and  blasting  at  Foy's  Flats.  Attempts  were  made 
all  during  the  year  to  hire  the  dredging  or  a  suitable  dredge^  but  the 
amount  of  funds  available  for  this  work  was  so  small  that  nothing  could 
be  obtained  at  any  advantageous  terms.  Consequently  further  work 
awaits  future  appropriations. 

Up  to  June  30, 1888,  a -total  of  $42,704.98  has  been  spent  in  all  upon 
this  improvement,  in  securiug  a  moderately  well -cleared  6-foot  to  8-foot 
navigation  at  all  stages  (8  toO  feet  at  ordinary  stages)  from  New  Berne 
30  miles  up  to  Quaker  Bridge ;  and  thence  a  thoroughly-cleared  3-foot 
navigation  at  least  50  feet  wide  at  all  stages  13  miles  further  to  Trenton, 
and  an  excellent  turning-basin  at  Trenton.  In  consequence  of  this  im- 
provement, a  steam-boat  navigation  has  been  permanently  established 
over  the  entire  river  to  Trenton. 

The  proper  maintenance  of  the  improved  channel  may  cost  from  $1,000 
to  $2,000  per  year. 

July  1,  18^7,  amount  available $3,468.27 

Jn'.y  1, 1353,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $576.38 

Jolv  1,  lHeS,  outstanding  liabilities 96.87 

673.25 


July  1,  18S3,  balance  available 2,795.02 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1889 7,795.02 

'Amount  (estimated)  required  for  completion  of  existing  project 8, 500. 00 

Amount  t  bat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  8, 500. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
h    harbor  acts  uf  1£6G  and  1867. 

(See  Appendix  L  3.) 

L  yeuse  River ,  Xorlh  Carolina. — When  placed  under  improvement 
in  1S78  this  river  had  during  nine  months  of  the  year  a  9-foot  depth  of 
channel  from  its  mouth  40  miles  up  to  Xew  Berne,  thence  a  4-foot  depth 
aU  miles  further  to  Kinston,  thence  a  3-foot  depth  46  miles  further  to 
Goldsborough,  and  thence  a  2-foot  depth  G2  miles  further  to  Smithfield, 
this  channel  depth  being  reduced  during  the  low- water  season  to  8  feet 
at  New  Berne,  U  feet  at  Kinston,  and  1  foot  at  Smithfield.  Over  the 
vhole  198  miles  the  river  was  so  blocked  by  war  and  other  obstructions 
that  navigation  was  impracticable. 

The  original  projects  of  1S71  for  below  Goldsborough,  and  of  1879  for 
above  Goldsborough,  contemplated  the  removal  of  the  war  blockades 
and  natural  obstructions  and  the  excavation  of  a  few  cut-offs,  so  as  to 
get  4.5  feet  at  low  water  all  the  year  to  Goldsborough,  and  3  feet  during 
nine  mouths  to  Smithfield.  The  projects  of  1878, 1880,  and  1883,  as 
continued  to  date,  propose  to  remove  all  sunken  logs,  snags,  floating, 
id<1  other  obstructions,  fend  to  contract  the  channel- way  by  jetties,  so 
M  to  assure  during  the  entire  year  an  unobstructed  8-foot  navigation 
10 miles  up  to  Few  Berne,  and  a. similar  4-foot  navigation  50  miles 
farther  to  Kinston,  and  during  nine  months  of  the  year  a  3-foot  navi- 
gation 108  miles  further  to  Smithfield.  The  final  total  cost  of  this  work 
ns  estimated  in  1885  at  $370,000. 
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These  estimates  have  been  increased  to  $374,000.  The  total  amount 
appropriated  therefor  up  to  June  30, 1SS8,  is  $232,500. 

faring  the  fiscal  year  ending  June  30, 1388,  $5,977.23,  including  out- 
■nauding  liabilities,  was  spout  in  contracting  by  jetties  about  one-half 
milo  itf  tlu*  river  between  Kinston  and  New  Berne,  in  removing  danger- 
ous obstructions  from  59  miles  of  river  just  above  and  below  Kinston,  in 
u-building  plant,  and  in  caring  for  property,  etc. 

I'p  to  June  30,  1888,  a  total  of  822G,017.U0  has  been  spent  in  all  upon 
ilns  improvement*  giving  a  moderately  well-cleared  channel  over  the 
enliiv  length  of  the  river,  allowing  an  8-loot  navigation  40  miles  to 
Sew  Berne,  and  a  3-foot  navigation  50  miles  further  to  Kinston  all  the 
>  ear ;  also  a  fair  3-foot  navigation  40  miles  further  to  Goldsborough 
during  nine  months  per  year,  and  still  02  miles  further  to  Smithfield  six 
mouths  per  year. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  86,000  per  year. 

July  l.lrfff,  amount  available. Sia,  459.  02 

July  1,  lScfet,  amount  expended  during  lineal  year,  exclusive  of 

h'uMlilU'soiitstaudiug  July  1,1837 £5,73432 

Julj  l.lhSS,  outstanding  liabilities 244.00 

July  I,  MS8,  iinionut  covered  by  existing  contracts 1,650.00 

7,627.23 

July  1,  leWS, balance  available 4,1-39.40 

Amount  appropriated  by  act  of  August  11,1^83 15,OOU.O0 

Amount  availablo  for  fiscal  year  ending  Jnno  30, 1889 10.S12.40 

{Amount  (estimated)  required  for  complet ion  of  existing  project 126,500.00 
Amoui)ttiiatcanboiirolitablyc£p«iMledIiifli«alyuarondliis[Jiino30, 1800    ;tu,000. 00 
Submitted  in  compliance  «-itb  requirements  oi' sections  2  of  river  and 
harbor  acts  of  lotifi  and  lc07. 
(See  Appendix  L  4.) 

5.  Inland  water-way  between  New  Borne  and  Beaufort,  Korth  Carolina, — 
The  inland  lino  of  navigation  from  New  Berne  to"  Beaufort  ljarbor,  via 
Clubfoot,  llurlowc,  and  Newport  rivers,  was  established  by  the  Statu 
of  North  Carolina,  about  182b.  anj  gas*aggd  lliereafler  by  small  c 
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ing  also  the  continuation  of  the  same  work  through  the  canal)  was  esti- 
mated in  >  886  at  $92,000.  The  total  amount  appropriated  therefor  up 
to  Jane  30, 1888,  is  820,000. 

Daring  the  fiscal  year  ending  June  30,  1888,  $3,313.20,  including  out- 
standing liabilities,  was  spent  in  inspection  and  superintendence,  in 
care  of  property,  etc.,  and  in  widening  and  deepening  Harlowe  Creek 
to  the  proposed  dimensions  over  a  length  of  873  feet,  the  dredging  having 
been  done  under  contracts  still  in  force. 

Up  to  June  30,  1888,  a  total  of  £6,812.45  has  been  spent  in  all  upon 
this  improvement,  on  necessary  surveys,  in  the  removal  of  the  worst 
logs  aud  stumps  in  the  existing  channel,  and  in  dredging  the  creek  to 
30  feet  width  and  5  feet  depth  at  low  water  over  a  length  of  873  feet, 
and  to  a  width  and  depth  through  the  entire  creek  sufficient  to  allow 
the  passage  of  small  sail-boats.  In  consequence  of  this,  several  hun- 
dred sail-boats  have  been  passed  through  the  canal,  and  the  commerce 
of  this  route,  now  about  8P.K),000,  is  rapidly  increasing.  If  the  improve- 
ment is  completed  it  will  be  of  much  value  as  a  connecting  link  between 
Pamlico  Sound  and  Beaufort  Ilarbor,  and  would  complete  an  otherwise 
alreadv  existing  inlaud  navigation  from  the  Chesapeake  to  Beaufort, 
X.  C.  * 

After  the  proposed  channel  is  opened  its  proper  maintenance  may  cost 
from  81,000  to  83,000  per  year. 

July  1,  1SS7,  amount  available $16,500.75 

Julv  lf  l»*s^,  amount  expended  during  fiscal  year,  excliiHivo  of 

liabilities  outstanding  July  lf  1887 1 §2,743.87 

July  1.  lb*8,  outstanding  liabilities 569.33 

JolV  1,  lisS*,  amount  covered  by  existing  contracts 12,607.65 

15,980.85 

July  1.  18*?,  balance  availablo 519.90 

Amount  appropriated  by  act  of  August  1 1,  18e?8 15,  OwO.  00 

Amonnt  available  for  fiscal  year  ending  Juno  30,  18d9 15, 519.  IK) 

r  Amcnnt  (estimated)  required  for  completion  of  existing  project 57, 000. 0u 

J  Amount  that  can  be  profitably  expended  in  Iiscal  year ending  .Juno  30,  IKX)    30, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  *i  of  river  and 
I    harbor  acts  of  1^66  aud  lt"67. 

(See  Appendix  L  5.) 

6.  Harbor  at  Beaufort,  North  Carolina, — Tins  harbor,  at  the  eastern 
terminus  of  the  Atlantic  and  North  Carolina  Railroad,  is  the  only  har- 
bor of  any  importance  between  Chesapeake  Bay  and  Wilmington,  X. 
C-  a  distance  of  over  300  miles. 

When  placed  under  improvement  in  1880  it  possessed  a  bar  entrance 
of  13.3  feet  least  depth  at  mean  low  water,  with  an  average  rise  and  fall 
of  tide  of  3  feet.  At  this  time,  however,  the  northern  entrance  was 
rapidly  deteriorating;  its  width, measured  from  Fort  Macon  Point  to 
Shackleford  Point,  having  increased  500  feet  between  the  years  1801 
and  18£0,  and  900  feet  more  between  the  years  1880  and  1881,  and  its 
bar  having  rapidly  and  proportionally  shoaled.  Prom  the  bar  the  har- 
bor possessed  a  channel  of  25  feet  depth  upwards  lor  3.7  miles  to  the 
Atlautic  and  North  Carolina  Railroad  Wharf  at  Morchead  Citv,  nml  a 
branch  channel  of  9  feet  depth  for  six-tenths  of  a  mile  up  to  Bulkhead 
Channel,  and  of  2  feet  minimum  depth  for  six-tenths  of  a  mile  further 
to  the  wharves  of  Beaufort  City,  where  coasting  vessels  had  a  good 
wharfage  of  7  feet  depth  and  1,800  feet  length. 

The  projects  of  1881,  1882,  and  1884,  as  continued  to  date,  proposed 
to  secure  this  harbor  by  stopping  further  erosion  of  the  sand-banks  at 
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t  feet  depth  at  low  water,  part  way  from  Beaufort  Harbor  to  Swans- 
boroagh. 

The  improvement,  ouee  thoroughly  finished,  should  be  comparatively 
permanent. 

Idy  1,  1887,  amount  available $9,589.43 

July  1.  1888,  amouut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1837 $3,573.19 

JoJy  1,  1888,  outstanding  liabilities 2,692.75 

Joly  1,  188«,  amount  covered  by  existing  contracts 2,595.97 

8,861.91 

My  1,  1888,  balance  available 727.52 

amount  appropriated  by  act  of  August  11,  ]&& 5,000. 00 

amount  available  for  fiscal  year  ending  June  HO,  1889 5, 727. 52 

(Amount  (estimated)  required  for  completion  of  existing  project 35,000.00 
Amount  t  hat  can  be  profitably  expended  in  fiscal  year  endiug  Juno  30,  1890    35, 000. 00 
Submitted  in  compliance  with  requirement**  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 

(See  Appendix  L  7.) 

8.  Seic  River,  North  Carolina. — When  placed  under  improvement  in 
1882,  this  river  had  very  poor  facilities  for  transporting  goods  to  market. 
Its  outlet  to  the  ocean  was  blocked  by  an  oyster-rock  barricade,  through 
which  there  existed  only  a  long  and  very  crooked  channel  of  50  feet 
width  and  3  feet  depth  at  low  water. 

The  original  project,  as  continued  to  date,  proposed  to  secure  a  150- 
foot  channel,  5  feet  deep  at  low  water,  from  the  upper  river  to  the  ocean, 
by  dredging.  The  total  final  cost  of  this  work  was  estimated  in  1885 
it  $40,000.  The  total  amount  appropriated  up  to  June  30,  1888,  is 
$20,000. 

During  the  fiscal  year  ending  June  30,  188S,  $8,191.37  was  spent  in 
inspection  and  superintendence,  in  care  of  property,  and  in  dredging 
the  proposed  channel  to  partial  width  and  depth.  All  work  in  the  field 
was  stopped  in  February,  1888,  because  the  available  funds  were  no 
longer  sufficient  for  advantageous  use. 

Up  to  June  30,  1888,  a  total  of  $18,183.41  has  been  spent  in  all  upon 
this  improvement,  in  replacing  the  long  and  crooked  channel  by  a 
shorter  aud  straighter  channel  of  at  least  40  feet  bottom  width  and  3.5 
feet  depth  at  low  water.  The  new  channel  is  already  iu  daily  use  by  the 
craft  entering  New  River  from  the  ocean,  and  is  steadily  deepening 
under  the  scour  of  the  river  and  tidal  currents. 

This  improvement,  once  thoroughly  completed,  should  be  permaneut. 

Jaly  1,1^87,  amonnt  available $10,007.96 

July  1, 187^8.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 8,191.37 

July  1,1888,  balance  available 1,816.59 

Amount  appropriated  by  act  of  August  11,  1888 3,000.00 

intrant  available  for  fiscal  year  ending  June  30, 1889 4,816.59 

'Amount  (estimated)  required  for  completion  of  existing  project 17,000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1«90    17, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  8.) 

9.  Black  Fiver,  North  Carolina. — When  placed  under  improvement  in 
W86,  this  river  had  a  moderately  well  cleared  channel  from  its  mouth 
(in  the  Cape  Fear  River,  14  miles  above  Wilmington)  22  miles  upwards 
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Jo  Point  Ouwe.lL  with  5.5  f-.-t  depUl  nl  low-wutt-r  and  <  fee?  depth  at 
™»Bh  tide,  thvora  a  roughly  dear,  .i  navigation  W  mil.-*  hfffeer  to  near 
Lisbon,  witli  tJ&  :.t.t  depth  d  tiring  nine  immtus  pm  year  and  wiliitf 
"**  deP«h  daring  six  months  per  year. 

*"«  original  project  of  ISi't.  aa  continued  t»iiiiifi,pro|ws«l  wswuki 
fairly  cleared  natnral  channel  avtv  tlie  entire  rim  from  iis  month  up  •• 
tulle*  Ut  nmr  Lisbon,  then  n  4-AmH  .  i.udiI  Wow  Point  fas**!!,  »»il 
then  an  improved  channel  ihroagb  tiie  Narrows.  The  total  final  ca*t 
of  Ibis  work  was  eaUmated  io   1865  at  *  ■■  .  ■    ■  ..mount  »p 

projinaied  up  to  J  one  ^ 

Oaring  ihe  fl«calyc*r  ending  JnneSO,  1688,  $2,324.61,  indad 
landing  liabilities,  was  spent  in  removing  the.  wornl 
the  cnatiDBl  and  banks  of  41  mil«*  of  river  above  Petal  * 
i«^,re  of  property,  etc     All  w,.rk  in  the  field  WMfltOpueq  in  .lauiiWT. 
ibhb,  because  the  available  fluids  were  no  longer  safficient  for  atlv« 
tagcous  ose. 

.  Op  to  June  30, 1SS8,  a  total  of  •3^87.31  has  been  spent  upon  tl»*a 
improvement  in  the  removal  of  tbi<  worst  obstructions  over  tlie  entln 
river. 

Aft«r  this  improvement  is  Boishcd,  its  proper  maintenance  mat  «w« 
from  »l,«j(l  to  *3,000  per  year. 

Jujfl'  IS*  *n,ount  «*«««<•-- 

Ilihii..^'  """""':  «l*nd«l  during  fecal  vaar,  «x<4o»it«  «f    _, 
■""ly  1,  Wf«.  onutanding  lubuiti™ 11» 

J»ljl.  M^balanwavallaW. 738.0 

!  >  «S 'tti,a^  fnr ~2*t"  f  «*-*» ^■••■■■.Iki 
I  •"I'Niiil*.^ lii. „    UoProat*bly^l»nil«linli««lTe*reDdmg.Tuii.'.  ".  - 

•«•  All|.<,M,li5  J,  (|  j 

|.!,!,",',r',l''','i  /■""    "'"'■  -v»"''    P«roJ™t_.4io«   mta^Mb-m* 
,,,."!.   ';'.',I|,"'?'',N"1"»>  >«*!  theCai»)Fou-Eivor»bovcWili.iin( 
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Up  to  Jane  30, 1888,  a  total  of  $73,887.02  lias  been  spent  in  all  upon 
this  improvement,  giving  a  moderately  well  cleared  channel  over  the 
whole  length  of  the  river,  a  moderately  good  4-foot  coutinuotts  channel 
daring  the  entire  year  from  Wilmington,  44  miles,  to  Kelly's  Gove; 
thence  a  similar  2-foot  channel  26  miles  further  to  Elizabethtown,  and 
thence  a  similar  1-foot  channel  42  miles  further  to  Fayetteville,  in- 
creased to  5-foot  dranght  from  Wilmington  to  Fayetteville  during  seven 
months  of  the  year. 

After  this  improvement  is  completed  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 

July  1,  1837,  amount  available $10,417.06 

Joly  lv  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1837 $6,460.32 

July  1,  1683.  outstanding  liabilities 1, 509.36 

8, 019. 68 

July  1, 1888,  balance  available 2,397.38 

Amount  appropriated  by  act  of  August  11, 1888 12,000.00 

Amount  available  for  fiscal  year  ending  June  30,  18S9 14,397.36 

(Amount  (estimated)  required  for  completion  of  existing  project 188, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  .  60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(36  and  1867. 

(See  Appendix  L  10.) 

At  and  below  Wilmington. — When  placed  under  improvement  in  1829 
the  Cape  Fear  River  below  Wilmington  had  three  bar  entrances  with 
least  depths  as  follows :  About  9  feet  at  the  Baldhead  Channel,  9  feet 
at  the  Kip  Channel,  and  10  feet  at  New  Inlet  Channel,  these  bars  being, 
respectively,  9,  6,  and  2  miles  below  the  point  which  was  then  the  head 
of  the  river's  delta.  From  the  head  of  this  delta  20  miles  up  to  Wil- 
mington there  were  several  shoals  with  a  least  depth  of  7.5  feet  at  low 
water. 

The  original  projects  of  1827  to  1847  proposed  to  improve  the  upper  20 
miles  by  dredging  and  byjetty  contraction  of  the  channel.  Two  hundred 
and  three  thousand  two  hundred  and  four  dollars  and  fifty-nine  cents 
were  spent  during  this  time  in  increasing  the  depth  upon  the  shoals  to 
9.5  feet  at  low  water,  equal  to  that  at  the  bar  entrances.  At  or  about 
this  time  the  shore  at  Fort  Caswell,  opposite  Baldhead  Point,  was  pro- 
tected by  stone  jetties,  under  an  appropriation  for  the  preservation  of 
fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the  main 
entrance  by  jetties  at  Baldhead  Point  and  by  jetty  and  dike  obstruc- 
tions between  Zeke's  Island  and  Smith's  Island,  near  New  Inlet,  and 
suggested  the  possible  future  necessity  of  closing  New  Inlet.  One  hun- 
dred and  fifty-six  thousand  two  hundred  and  ninety-six  dollars  and 
twenty-six  cents  was  spent  during  this  time  upon  these  works,  never  fully 
completed  for  want  of  funds. 

The  project  of  1870  proposed  a  crib  closure  of  the  space  (1,403  feet 
long;  between  Smith's  and  Zeke's  islands  (finished  in  1873)  to  prevent 
farther  widening  of  New  Inlet.  The  projects  of  1870  to  1872  proposed 
the  complete  closure  of  New  Inlet  (begun  in  1875  and  finished  in  1881) 
in  order  to  deepen  the  water  at  the  main  (Baldhead)  bar  entrance. 
The  projects  of  1872  to  1885,  as  continued  to  date,  proposed  the  exten- 
sion of  the  New  Iulet  Dam  2  miles  further  down  the  stream,  to  prevent 
th«  further  erosion  of  Smith's  Island  at  the  Swashes.  The  project  of 
1875,  as  continued  to  date,  proposed  the  occasional  use  of  dredging 
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upon  the  outer  bar  to  assist  the  tidal  currents  in  gradually  Iocalii 
straightening,  deepening,  and  fixing  the  bar  entrances  to  obtain  fi 
a  12-foot  depth  at  low  water  and  then  a  li-foot  depth.  The  project*  o 
1874  to  1881  for  the  120  miles  above  New  Inlet,  as  continned  to  date, 
proposed  dredging  and  occasional  diking  wherever  necessary  a 
shoals,  so  as  to  secure  first  a  12-foot  channel  200  feet  wide  and  i 
ward  a  10  foot  channel  270  feet  wide  at  low  water  over  this  i 
length.  The  total  final  cost  of  this  work  under  the  projects  of  1870  t 
1885  was  estimated  in  1886  at  $2,110,000.  These  estimates  have  not 
been  increased  to  42,120,000.  The  total  amount  appropriated  therefor 
up  to  June  30, 1888,  is  $1,860,000. 

During  the  flacal  year  ending  June  30,  1888,  $77,055.49,  including 
outstanding  liabilites,  was  spent  in  opening  a  continuous  channel  of  at 
least  185  feet  iu  width  and  16  feet  in  depth  at  low  water  from  Wilming- 
ton to  the  ocean  bar,  in  placing  stone  iu  position  upon  the  dike  extend- 
ing southward  from  Zeke'a  Island,  in  dredging  upon  tho  newly-pro- 
jected bar  entrance  at  Baldbead  Channel,  in  repair  and  care  of  plant, 
in  minor  surveys  of  the  river,  and  iu  office  work.  These  surveys  show 
the  recent  work  to  havo  given  very  satisfactory  results. 

Up  to  June  30,  1888,  a  total  of  $1,851,001.74  has  been  spent  iu  all 
upou  the  proposed  improvements  of  1870  to  1882  with  great  success, 
obtaining  a  14  to  14.5  feet  least  depth  of  water  at  the  main  bar  en- 
trance and  completing  a  channel  of  16  feet  depth  and  at  least  185  feet 
width  28  miles  further  to  Wilmington.  This  depth,  combined  with  the 
average  rise  of  tide  of  4.5  feet  at  the  bar  and  2.5  at  Wilmington,  is  such 
that  at  present  vessels  loaded  to  16  feet  draught  (9.5  feet  more  thau  in 
1871)  cau  readily  go  from  Wilmington  to  tho  ocean  in  a  single  tide  and 
any  day  of  tho  year. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $5,000  to  $15,000  per  year  for  a  few  years,  but  the  improvement 
should  be  fairly  permament. 

Jnlyl,  18S7,  amount  nvailalilo $85,053.75 

Julv  1,  1SS8,    iiiiinnnt.  trx[>i*tir li'il   iliir'LDg   fiscal  year,   exclusive 

ohiabiliriuHontsMmiliiiK. Jnlyl,  lSi7 $74,149.56 

July  1,  1S8H,  outstanding  I  labilities  . 


RIVER   AND   HARBOR   IMPROVEMENTS.  127 

VR8 estimated, in  1885,  at  $138,400;  the  total  amount  appropriated  there- 
for  up  to  June  30, 1888,  $50,400. 

During  the  fiscal  year  ending  Juno  30, 1888,  $4,501.46,  including  out- 
standing liabilities,  were  spent  in  removing  obstructions  from  45  miles 
of  river  just  below  Conway,  in  slight  additions  to  the  existing  jetties,  in 
minor  surveys  of  the  river  over  its  cutiro  length,  in  caring  for  property, 
etc  All  work  in  the  field  was  stopped  in  September,  1887,  because  the 
available  funds  were  no  longer  sufficient  for  advantageous  use. 

Up'to  Juue  30, 1888,  a  total  of  $40,013.54  has  been  spent  in  all  upon 
.  this  improvement,  giving  a  thoroughly  cleared  channel  with  100  feet 
least  width,  and  8.8  feet  least  depth  at  high  water  as  far  as  Conway,  and 
with  45  feet  width  and  3  feet  depth  for  45  miles  above  Conway. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $4,000  per  year. 

July  1,  18£7,  amount  available $5,287.92 

July  1,  133*,  amount  expended  during  fiscal  vcur,  exclusive  of 

liabUitiea  outstanding  July  1, 1&87 $4,418.00 

July  1,  le&8,  outstanding  liabilities 8:i.  40 

4, 501. 46 


July  1.1683,  balance  available 786.46 

Amount  appropriated  by  act  of  August  11,  1638 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 15, 786. 46 

(Amonnt  (estimated)  required  for  completion  of  existing  project 73, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  uno  30, 1800    18, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  1 L.) 

12.  Yadkin  River%  North  Carolina. — This  river  (which  is  the'upper  end 
of  the  Great  Pee  Dee  River)  has  a  total  length  of  about  200  miles  and 
i  drainage  area  of  4,320  square  miles.  Its  middle  third,  extending  from 
the  railroad  bridge  near  Salisbury,  64£  miles  upward,  to  the  foot  of  Bean 
Shoal,  is  the  only  portion  so  far  under  improvement  by  the  General 
Government. 

When  placed  under  improvement  in  1880,  this  portion  of  the  Yadkin 
River  had  its  navigation  completely  obstructed  by  rock  ledges,  fish  and 
mill  dams,  and  numerous  shoals,  with  a  greatest  depth  of  1  foot  at  ordi- 
nary low  water  on  some  of  its  shoals  and  ledges. 

The  original  project  of  1879  proposes  to  secure  a  2.5  to  3-foot  steam- 
boat navigation  during  the  entire  year  over  the  01 J  miles  above  the  Sal- 
isbury Railroad  Bridge.  The  total  final  cost  of  the  work  necessary  to 
give  the  desired  depth  over  the  entire  61.J  miles,  and  during  only  mean 
Timer  stages  of  water  (two-thirds  of  the  year),  was  estimated  in  1887 
at  $400,000.  The  total  amount  appropriated  therefor  up  to  June  30, 
1SSS,  is  887,000. 

Daring  the  fiscal  year  ending  Juno  30, 188S,  $7,G92.02,  including  out- 
standing liabilities,  was  spent  in  removing  rock  and  sand  from  the  chan- 
nel, iu  building  jetties,  in  carefully  surveying  ledges  and  dams,  in  caring 
for  the  property, and  in  office  work.  All  work  in  the  field  was  suspended 
from  November,  1887,  to  May,  1883,  on  account  of  cold  and  high  water. 

Up  to  June  30,  1888,  a  total  of  $Sd,957.92  has  been  spent  in  all  upon 
this  improvement  in  securing  a  good  channel  for  iiat-boats  (and  only  an 
indifferent  channel  for  steam-boats)  of  40  to  70  feet  channel  width  and 
from  2  to  2^  feet  channel  depth  during  mean  winter  stages  of  water 
(eight  months  of  the  year)  from  the  Salisbury  llailroad  Bridge,  28  miles 
apvards,  to  above  Hartley's  Mill. 
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The  improvement,  ouco  thoroughly  completed,  should  be  compara- 
tively permanent.  ' . 

.Inly  1, 1HS7,  amount  available $5,754.10  i 

July  1,  18**,  amount  i- •  x j > t ■  1 1 -. "I < ■■< i  'I mini;  Ducal  year,  uxelauive  of 

liabilities  outstanding  July  1,  1887 (6, 934.9ft 

July  1,  1868,  outstanding  liabilities 767.07 

7,t»S.09  i 

July  1,  1888,  balance  available _ 3.042.09 

Amount  appropriated  by  act  of  August  11,  1BSS 10,000.00  1 

Amount  available  for  fiscal  year  ending  Juae  30,  1889 12,043.  03 

{Amount  (estimated)  required  I'm-  completion  of  BXi  sting  project 303,000.00 
Aliioinil,  [ll.iHMOlpc|iI-olit;iljly.^|"'tnk:1|iiili-r:ilyf:i[l.Ti.liii.-,iiirjii:)ll,  Id'.lll     3D,  OX*.  HO 
Submitted  in  oniiipl ijiin-c  with  i-fi"|ui rr.-tin-ntw  of  suctions  3  of  river  and 
harbor  acts  of  186G  and  1867. 

(Soo  Appendix  L  12.} 

13,  Little  Pee  Dec  River,  South  Carolina. — This  is  anew  work.  A  pre- 
liminary examination  and  survey  were  made  in  compliance  with  the  pro- 
visions of  the  river  and  harbor  act  approved  August  5,  1886,  ant)  a  re- 
port of  the  resnlts  thereof  was  printed  as  Appendix  M  L'l  of  the  Report 
of  the  Chief  of  Engineers  for  1887. 

The  proposed  improvement  contemplates  the  removal  of  logs,  trees, 
and  snags  from  the  bed  of  the  river  at  an  estimated  cost  of  850,000. 

The  river  and  harbor  act  of  August  11, 188S,  appropriates  8.0,000  for 
this  work,  and  a  further  sum  of  $10,000  may  be  profitably  expended  in  i 
continuing  it  during  the  fiscal  year  ending  Juno  30, 1890. 
Amount  appropriated  by  act  August  11,  1838 $5,000.00 

(Amount  (eatimati-il)  ri><|iiiivd  liir  omiph'thm  nf  oxisLiug  project 45,000.  IM) 
Amount  that  niiubuprniil  ably  nxjM'ndrd  in  lineal  year  emlimj  June 'Jti,  1890     10,000.00 
SiilmuUi-il  in  I'liuiijlniiiei'  villi   ivi,nii.Tin-!ils  of  w*ctiouH  3  of  river  and 
harbor  acts  of  IStiG  aod  1867. 
1-i.  Lumber  River,  North  Carolina. — This  is  a  uew  work.    In  obedience  ' 
to  the  requirements  of  the  river  and  harbor  act  of  August  5,  1886,  an 
examination  anil  survey  were  made  of  the  Lumber  River  and  a  report 
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The  estimated  cost  of  removing  these  obstructions  is  $7,500. 

Tbe  river  and  harbor  act  of  August  11, 1888,  makes  an  appropriation 
of  £2,500  for  the  work,  and  a  further  sum  of  $5,000  may  be  profitably 
expended  in  continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,1888 $3,500,000 


.'Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

J  Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30,  lttDO      5, 000. 00 
|  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  18(56  and  1867. 

16.  Great  Pee  Dee  River,  South  Carolina. — When  placed  under  im- 
provement in  1880  this  river  was  dangerously  obstructed  with  snags 
tod  logs.  Otherwise  it  was  easily  reached  at  a  point  37  miles  above  its 
Douth  by  9-foot  draught  boats  coming  from  the  ocean  through  the  Wac- 
eemaw  River  aud  Bull  Greek ;  thence  it  was  navigable  for  the  same 
boats  24  miles  further  to  Smith's  Mills,  aud  thence  for  3.5-foot  draught 
boats  at  low  water  54  miles  further  from  Smith's  Mills  to  Little  Bluff, 
or  at  high  water  110  miles  further,  from  Smith's  Mills  to  Cheraw,  the 
present  head  of  steam  navigation,  171  miles  above  Georgetown. 

The  original  project  of  1880,  as  continued  to  date,  proposed  to  secure 
» thoroughly  cleared  9-foot  navigation  to  Smith's  Mills  and  a  3.5-foot 
navigation  to  Cheraw  at  all  stages  of  water.  The  total  final  cost  of  this 
work  was  estimated  in  1885  at  $117,000.  The  total  amount  appropri- 
ated therefor  np  to  June  30,  1888,  is  $47,000. 

Daring  the  fiscal  year  ending  June  30, 1888,  $8,073.58,  including  out- 
itaoding  liabilities,  was  spent  in  removing  the  worst  obstructions  over 
the  entire  length  of  the  river,  in  minor  surveys  along  the  river,  in  caring 
for  the  property,  etc.  All  work  in  the  field  was  stopped  in  May,  1888, 
because  the  available  funds  were  no  longer  sufficient  for  advantageous 
ase. 

Up  to  June  30, 1888,  a  total  of  $40,031.G9  has  been  spent  in  all  upon 
this  improvement,  giving  at  all  ordinary  stages  of  water  a  well  cleared 
Moot  navigation  01  miles  upward  to  Smith's  Mills,  and  a  fairly  clearest 
15-foot  navigation  at  low  water  50  miles  further  to  the  railroad  station 
it  Pee  Dee,  or  at  high  water,  110  miles  further,  from  Smith's  Mills  to 
Cheraw. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $5,000  per  year. 

Jolyl.  l**7t  amount  available $'J,  041.80 

JalV  1. I*.'**,  amount  expended  during  lineal  year,  exclusive  of 

labilities  outstanding  July  1,  1887 1 $8,  r>G'J.  40 

JqIt  1,  lr*?Sj  outstanding  liabilities 111.  Oil 

8, 073.  f»8 

Joly  1.  18*8,  balance  available 01 W.  :U 

lowunt  appropriated  by  act  of  August  11,  1888 20, 0U0. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 120,008.31 

'iTannnt  (ettti mated)  reqnired  for  completion  of  existing  project 50, 000. 00 

j  Aiumi nt  r  hut  can  1x5  profitably  expended  i n  Iiscal  yea r  end  i ug  J  uue  30, 181)0    2f>,  0<>0. 00 
i-Mbmitied  in  compliance  with  icquiremeut.s  of  sections  2  of  river  aud 
I   harbor  acts  of  1*60  and  18(57. 

(See  Appendix  L  13.) 

17.  Harbor  at  Georgetown,  South  Carolina. — When  plaecd  under  im- 
provement in  1880,  this  harbor  had  an  excellent  and  well-protected  an- 
efcorage  of  at  least  1  mile  in  length,  150  feet  width,  and  15  feet  depth. 

E^G  88 0 
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A  bar  of  about  2,850  feet  in  length  and  with  only  9  feet  depth  of* 
was  the  only  obstacle  to  nn  otherwise  good  13-foot  navigation 
Georgetown,  1ft  miles  to  the  ocean. 

The  original  project  of  1581,  us  continued  to  date,  proposed  to  at 
u  dredged  channel  of  IHKt  feet  bottom  width  and  12  feet  low-water  d 
entirely  through  this  bar.  The  total  final  cost  of  this  work  was 
mated  in  lHSfi  at  $;i!),(XH>.  These  .estimates  are  now  raised  to  $43 
The  total  amount  appropriated  therefor  up  to  Jane  30, 1888,  is  817 

During  the  lineal  year  ending  June  30,  1888,  $211.60,  including 
standing  liabilities,  was  spent  in  caring  for  property,  in  office  wort 
All  work  in  the  Held  was  suspended  during  the  entire  year  becausi 
available  funds  were  not  sufficient  for  advantageous  use. 

lip  to  June  lit),  1888,  a  total  of  $16,834.10  has  been  spent  in  all  l 
this  improvement,  giving  a  through  cut  entirely  across  the  bar,  wii 
feet  low-water  depth,  and  with  a  variable  width  of  from  80  to  100 

The  channel,  once  thoroughly  opened,  will  probably  be  pennant 

July  I,  l"rtT.  mnuuul  available p 

.liilv  I.  t-v^s,  ii ni< in nt  <"xiM>n<lcil  ilurius  Itaal  year,  exclusive 

ol'liiiliiliri.-HinKstiimliii;;  .liilv  1,  l»-7 $201.60 

July  I,  l.-K",  untMUuiliiii,'  lintiilitii'S ....  10.00 

1 

July  I,  1HSS,  lialam-ti  availalilu I 

Amount,  n iiji ttijtHiit i'il  by  art  »f  AiiRimt  11, 1S36 7,1 

Aiiiiimil  »villuhl»  f«r  itoal  ymir  emllng  Juno30,  I'M) 7,« 

mini  (i-Mli mill vil)  ri'iiuiriil  fiir  i-iiiii»li>tiaii  orexistiiiR  project 17,6 

,m»l  ili:it1':]ii]i..|,r..lil:il.Iyrxi.L'ii.WliiiiiHi.-aIyi-arcii(lin(iJiine30,18!»    17,S 


ft 


(See  Appendix  I,  11.) 

IS.  MinffitCnrkar  l{irrr%Stmtk  Carolina. — Thisisa  newwork.  Ie 
dienee  to  the  requirements  of  the  river  and  harbor  act  of  August  5, '. 
a  preliminary  examination  and  survey  were  made  of  the  above  03 
ami  tin'  report  1  hereon  is  printed  as  Appendix  11  22  of  the  Report  6 
l-hiel"  of  KngiueeiK  I'orlSST. 
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liabilities,  was  spent  in  surveys  and  necessary  preparations 
for  the  principal  work  of  diking,  and  iu  the  care  of  property,  etc.    All 
[  work  was  suspended  during  the  entire  year  because  the  available  funds 
were  not  sufficient  for  advantageous  use. 

Up  to  June  30, 1888,  a  total  of  $3,751.72  has  been  spent  upon  this 
improvement  iu  making  necessary  preparations  for  beginning  work  as 
•oon  as  the  available  funds  shall  be  sufficient  for  advantageous  use. 

The  channel,  once  thoroughly  opened,  will  probably  retain  its  depth 
permanently. 

Jily  1,1887,  amount  available *$16, 124.58 

Jaljr  1, 188cJ,  amount  expended  during  fiscal  year,  exclusive  of 

-nubilities  outstanding  July  1,  1687 $990.63 

JnlT  1,  1889,  outstanding  liabilities 135.67 

Jily  1,  1SH6,  amount  covered  by  existing  contracts SOU.  00 

1,926.30 

Wvl,  ie&3,  balance  available 14,198.28 

inonnt  appropriated  by  act  of  August  11, 1888 100,000.00 

imouut  available  for  fiscal  year  ending  June  30, 1889 114. 198.28 


[Amount  (estimated)  required  for  completion  of  existing  project,  to  be 

I     revised  by  special  board 2,381,250.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

1     30,  1«W 300,000.00 

1  Submitted  iu  compliance  with  "requirements  of  sections  2  of  river  and 
I    harbor  acts  of  leftG  and  1807. 

(See  Appendix  L  15.) 

20.  San  tie  River ',  South  Carolina. — When  placed  under  improvement 
in  1880  this  river  had  its  navigation  considerably  obstructed  and  blocked 
wall  stages  of  water  by  sunken  logs,  snags,  and  floating  timber.  Its 
bur  entrance  was  narrow,  crooked,  and  shifting,  with  only  about  4  feet 
depth  of  water  at  low  tide,  and  so  situated  as  to  be  very  difficult  and 
expensive  to  improve. 

The  original  project  of  1880  proposed  to  provide  the  river  with  a  good 
wtlet  through  Mosquito  Creek  to  Winyaw  T>ay  by  deepening  and 
straightening  this  creek  to  50  feet  widtli  and  7  fret  depth ;  and  to  se- 
mre  a  safe  and  unobstructed  7-foot  navigation  in  the  river  itself  from 
its  mouth  154  miles  upward  to  Wright's  Bluff,  and  thence  a  similar  5- 
fi»t  navigation  30  miles  further  to  its  head  iu  the  Congaree  and  Wateree 
rirers. 

The  total  final  cost  of  this  work  was  estimated,  in  1880,  at$34G,500,  of 
rhich  8271,300  for  Mosquito  Creek  and  $75,200  for  the  Santee  River 
proper. 

A  modified  project  of  18S1,  for  the  expenditure  of  the  funds  then 
available,  as  continued  to  date,  proposed  to  secure  to  the  river  a  straight- 
ened caualized  outlet  to  Winyaw  Bay  through  Mosquito  Creek,  7  miles 
hog.  30  feet  wide,  and  6  feet  deep  at  mean  low  water,  and  to  construct 
one  draw-bridge  over  this  creek.  The  total  final  cost  of  this  work  was 
eftrinMted  in  1880  at  $144,000,  with  $5,000  additional  for  a  tide- lock,  ;ts 
reijnfred  by  Congress ;  in  all,  $140,000.  The  total  amount  appropriated 
tferefor  up  to  Juue  30,  1888,  is  $75,750. 

During  the  fiscal  year  ending  June  30,  18SS,  $522.24,  iucludiug  out- 
<anding  liabilities,  was  spent  iu  draiuing  and  diking  the  ground  on 
the  ocean  side  of  the  canal,  in  building  a  catch-sand  fence,  in  minor 
«rv*»ys  along  the  river,  in  the  care  of  property,  aud  in  office  work,  etc. 

*  Erroneously  stated  ou'last  aunnal  statement  as  $Lii,  17-1. 5t. 
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All  dredging  and  other  work,  though  much  seeded,  was  suspended  A 
ing  the  entire  year  because  the  available  funds  were  not  sufficient 
advantageous  use. 

Up  to  June  30,  1838,  a  total  of  $70,521.21  bas  been  spent  in  all  n| 
this  improvement,  in  opening  a  passage  at  least  30  feet  wide  am 
feet  deep  at  high  water  from  Mosquito  Creek  to  Winyaw  Bay,  in  m 
ing  necessary  surveys  of  tho  whole  improvement,  and  in  building 
draw-bridge  over  the  creek  (in  accordance  with  the  provisions  of 
'  cession  of  right  of  way  for  the  canal).  The  effects  of  this  work  0] 
the  rice  interests  of  the  neighborhood  have  been  and  will  be  benefit 
rather  than  detrimental. 

After  this  improvement  is  finished  its  proper  maintenance  may  c 
from  1 3,000  to  $5,000  per  year. 

July  1,1887,  amount  available $5, IK 

July  7,  1687,  amount  rocoi veil  from  sale  to  another  Work 1 

5,70 

July  1, 1888,  amount  expended  during  fiscal  year, exclusive  of 

liabilities  outstanding  Julv  1,  1(487 $516.24 

July  1,  18B8,  outstanding  liabilities Coo 

52 

July  1,  1888,  balance  available 5,24 

Amount  appropriated  by  act  of  August  11,  1888 1M,  00 

Amount  available  for  fiscal  year  ending  June  30,  1889 39,24 

{Amount  (estimated)  required  for  completion  of  existing  project .     47,00 
Amount  that  can  be  profitably  expended  in  iiscalyeiir  ending  Juno  30,1890    47,00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
(See  Appendix  L  1G.) 

21.  Wateree  River,  South  Carolina. — When  placed  under  impn 
ment  in  1882  this  river  had  a  low-water  depth  of  from  3  to  4  feet  t 
its  mouth  in  the  Santee  upward  08  miles  to  Camden,  its  practiof 
limit  of  steam  navigation.  From  its  mouth  upward.  14  miles  the  ri 
complely  blocked  at,  all  stages  of  water  by  sunken  logs  and  strn 
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Jirijf,  1*W7,  amount  available $2,717.90 

My  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1, 753.  G6 

July  1, 1888,  outstanding  liabilities 125.22 

1,878.88 

My  1, 1888, balance  available 839.02 

Amount  appropriated  by  act  of  August  11, 1888 12,000.00 

available  for  fiscal  year  ending  June  30,  1839 12,839. 02 


(Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    12, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

See  Appendix  L  17.) 

22.  Congaree  River,  South  Carolina. — When  placed  under  improvement 
in  18S6  this  river  had  a  low- water  depth  of  from  3  to  4  feet  from  its 
month  48  miles  upward  to  the  railroad  bridge  at  Colombia,  and  thence 
a  1-foot  low- water  depth  2  miles  further  to  its  bead,  tbe  navigation  of 
the  lower  47  miles  from  the  mouth  upward  to  Gran  by  being  blocked  at 
ill  stages  of  water  by  the  South  Carolina  Railroad  Bridge  (without  a 
draw),  and  secondly  by  sunken  logs,  snags,  overhanging  trees,  and  the 
lavigation  of  the  upper  3  miles  above  Granby  being  prevented  by  its 
iwift  current  and  numerous  rock  ledges  and  bowlders. 

The  original  project  of  1885  proposed  for  at  least  $30,000  to  secure 
thoroughly  cleared  4-foot  navigation  below  Granby  at  all  stages  of 
water,  and  estimated  at  $24,500  (not  recommended  for  improvement  at 
that  time)  the  cost  of  a  cleared  100-foot  channel  through  the  shoals 
above  Granby  up  to  the  city  of  Columbia.  The  entire  work  was  recom- 
mended in  1887,  and  the  total  final  cost  of  the  work  was  estimated,  as 
before,  at  $54,500.  The  total  amount  appropriated  for  this  work  up  to 
Jane  30, 1888,  is  $7,500. 

During  the  fiscal  year  ending  June  30. 1888,  $2,038.05,  including  out- 
standing liabilities,  was  spent  in  all  upon  this  improvement  in  removing 
dangerous  obstructions  from  the  entire  river  below  Granby,  in  making 
Minor  surveys  of  the  river,  and  in  tbe  care  of  property,  etc.  All  work 
•f  snagging  was  stopped  in  October,  1887,  because  the  available  funds 
▼ere  no  longer  sufficient  for  advantageous  use. 

Cp  to  June  30, 1888,  a  total  of  $0,928.80  has  been  spent  upon  this 
Improvement,  giving  a  fairly  well-cleared  navigation  of  70  feet  width 
ad  4  feet  depth  at  low  water  over  tbe  entire  river  below  Granby. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
il  from  $1,000  to  $2,000  per  year. 

*l  My  1,1837,  amount  available $2,609. 10 

fl  Jily  1. 186C,  amount  expended  during  fiscal  year,  exclusive  of 

j|    liabilities  outstanding  July  1,  1887 £2,004.38 

Wy  1,  Ufcg,  outstanding  liabilities 33.  t>7 

2, 038.  05 

Wy  1, 18&3,  balance  available 571. 14 

Aaoant  appropriated  by  act  of  August  11,  1888 7,000.00 

taunt  available  for  fiscal  year  ending  Juno  30,  1889 8,071. 14 

■*  [Anount  (estimated)  required  for  completion  of  cxiHt-ing  project 39,  500.  00 

\  Urcant  that  can  be  profitably  expended  in  fiscal  your  eu<  ling  June  30,  1890    10, 000.  00 
.fot'tnirted  in  compliance  with  requirements  of  sect  ions  2  of  river  and 
k  harbor  acta  of  ld66  and  18G7. 

(8ce  Appendix  L 18.) 
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:  "we*Iitiea  were,  after  exanuBafuo,  reported  by  the  local 

*c  ibis  time  worthy  of  improvement: 

w  from  South  Carolina  lime  to  tke  Marrow,  Xorth  Can 

■r.\  in  IIoii.se  Ex.  Due.  So.  .^S,  Fitiietli  Congress, 
\tm,  Appendix  L19.) 
■t*t,  i"or/A  Carolina. — Beu*wt  printed  in  Hoose  Ex.  Doe, 
Congress,  first  session.    (See,  also,  Appendix  L  3f>.) 


Mb  a  charge.  Col.  Q.  A.  Gillmora,  Corps  of  Engineers,  to  Apri 
i»:  Coi.  Henry  L.  Abbot,  Corps  of  Engineers,  from  April  6 
A  IS38;  since  whicli  date  Lieut.  F.  V.  Abbot,  Corps  of  En 
Col.  William  I*.  Craighill,  Corps  of  Engineers,  Supermini 


■  Harbor,  South  Carolina. — The  work  of  improvement  ii 
I  1878  comprises  two  jetties,  composed  of  riprap  stom 
a  foundation  mattress  of  logs  and  brash,  with  a  mattre 
r  wherever  deemed  advantageous. 
IWtwojettie^Hpring.respectively.fromSalhvaii'saDdHorrUubnid 
■aW  converge  on  carves  in  such  manner  a»  to  cros  the  bar  on  para II a 
';.ww  at  a  distance  of  about  I'.ftOO  feet  from  each  other.  The  object  a 
ifce  work  is  to  establish  and  maintain  an  improved  channel  across  tin 
war  of  not  less  than  21  feet  navigable  depth  at  mean  low  water,  when 
heretofore  the  available  low-water  depth  has  usually  not  exceeded  It 

tat. 

The  estimated  cost  of  the  project  is  #1,000,000.    A  revision  of  t 

prvtect  and  estimate  has  been  ordered  before  further  work  is  done. 

tl»e  following  work  is  reported  to  have  been  done  dnring  the  past  Jls 


1 1 
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water  lines  of  the  beach  of  Morris  Island,  lias  beeu  repaired.  The  head 
of  Morris  Islaud  has  cut  away  rapidly.  This  action  has  continued 
tlong  the  whole  length  surveyed,  but  is  not  over  70  feet  at  the  jetty, 
•nd  30  feet  a  quarter  of  a  mile  south  of  it.  On  Sullivan's  Island  no 
Barked  changes  have  occurred. 

The  engineer  officer  in  charge  reports  indications  of  considerable 
activity  of  ebb  scour  between  the  outer  parts  of  the  jetties. 
■   The  "two  spur-jetties  built  in  1884  for  the  protection  of  a  portion  of 
Hie  shore  of  Mouut  Pleasant  are  stated  to  be  in  good  condition. 

It  is  intended  to  retain  the  balance  on  hand  on  July  1, 1888,  in  case 
repairs  are  needed. 

The  appropriations  for  this  improvement  aggregate  at  present  $1,- 
(482,500.     The  total  expenditures  have  been  $1,404,032.99,  including 
outstanding  liabilities. 

(Wyl,  1887,  amount  available 1 $83. 153. 51 

Jily  1. 18b8,  amount  expended  during  fiacal  year,  exclusive  of 

I    liabilities  outstanding  July  1,  V8o7 (64,376.25 

Jilyl,  l£d8,  outstanding  liabilities 310.25 

64,686.50 

[toyl,  l&SS,  balance  available 18,467.01 

Aaoant  appropriated  by  act  of  August  11,  1868 350,000.00 


i|  taunt  available  for  fiscal  year  ending  June  30, 1889 368, 467. 01 

f  Amount  (estimated)  required  for  completion  of  existing  project  (to  be 

|    revised) 1,175,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,      750, 000. 00 

\    lr90. 

|  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I    harbor  acts  of  18(36  and  1867. 

(See  Appendix  M  1.) 

2.  Wappoo  Cut,  South  Carolina. — Wappoo  Cut  is  a  narrow,  crooked 
tidal  stream,  separating  James  Island  from  the  mainland  and  connect- 
ing Stono  and  Ashley  rivers. 

The  project  of  improvement  contemplates  the  establishment  of  a 
itraighter  channel,  0  feet  deep  and  00  feet  wide  at  low  water,  at  an  es- 
timated cost  of  $34,000.  In  its  unimproved  condition  only  2  to  4  feet 
could  be  carried  over  the  principal  shoals  at  mean  low  water. 

The  plan  of  improvement  comprised  dredging  at  the  entrances  from 
Ashley  and  Stono  rivers  and  through  a  portion  of  the  cut;  a  cut-olY 
throng b  the  marsh  about  %2h  miles  from  Ashley  Rivcr,closingihreesmalI 
tidal  branches;  and  the  construction  of  a  short  jetty  at  both  the  Stono 
and  Ashley  rivers. 

Four  appropriations  aggregating  $28,000  have  thus  far  been  made  for 
this  improvement,  of  which  the  last,  amounting  to  $3,000,  was  made  by 
aer  approved  August  5,  1SS0. 

The  first  three  appropriations  were  expended  in  improving  Elliott's 
Cat  and  bar  at  its  Stono  mouth,  in  making  a  solid  cut  through  the 
marsh  of  the  neck  of  the  bend  known  as  Devil's  Elbow,  and  in  dccpi'ii- 
ia«r  the  tortuous  channel  between  these  places.  Some  dredging  was 
dooe  on  the  bar  at  the  entrance  from  Ashley  liiver.  A  dam  was  bin  i 
aeross  the  tidal  branch  named  I'ompcy's  On,  and  a  number  of  sn.igs 
•nd  ovt-r banging  frees  were  removed.  The  total  expenditures  to  June 
30, 1SS7,  were  d£>,!)!KMi3. 

The  work  which  has  beeu  done,  mostly  in  the  si i a' low  westerly  pin- 
ion of  Wappoo  Cut,  has  resulted  in  a  considerable  increase  of  its  navi- 
^bie  depth.    The  full  width  contemplated  has  not  yet  been  obtained. 


IX     ■etobt  or  ths  covet  or  rsGcciXRS,  K.  s.  aruT. 


|S«A|peofiiXi) 

X  jUaica  firnr,  SmA  r«*«IU«.- A*fcky  Kver  is  about  40  miles . 
fce*gth  and  nms  in  a  seoeraUv  soetheaatoriy  direction.    At  its  month 
the  city  of  Charleston  occupies  the  left  bank. 

The  plan  of  improvement  comprised  (I)  the  removal  of  a  shoal  at 
pisce  uw<l  Aceabee,  about  S  miles  above  the  citvof  Charleston,  where 
■rwrimgm  $«w  made  in  ISrS.  there  w«  then  oulv  9  feel  of  watt 
at  mw  tide;  and  (2)  the  removal  of a  shoal  just  Mow  the  WandoPlios- 
pmate  Works,  where  only  6  feet  of  water  was  found  at  low  tide.  K  was 
MHpaasd  to  increase  the  draarat  of  water  over  these  shoals  by  dredg 
mg  to  a  depth  of  from  10  to  11  feet  at  mean  low  tide,  at  an  estimated 
ttmt«f*5/MW. 

Of  four  appropriations  made  for  this  work,  the  first  three,  aggrega- 
_  - .  tci|       led  in  ■■.--'.■_  hm  :  -., :  at  fa  pbwaa  bwMi 

ted,  obtaininje  low  .water  depths  of  from  10  to  11  feet  on  widths  of  fa 
1*0  to  over  2u0  feet.  This  satisfactory  condition  of  the  river  has  c* 
tinned  daring  the  past  fiscal  year,  for  which  reason  the  last  appropr 
uonof  #L,O00.made  by  act  approved  August  5,  ISSti,  washeldinreserv 
nntfl  it  should  appear  expedient  or  necessarv  to  expend  it. 

The  total  amount  expended  to  June  30, 1SSS.  w»*  $1,494.91. 
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Three  appropriations  made  by  Congress  in  the  years  1882, 1884,  and 
1886,  respectively,  and  aggregating  $16,000,  were  expended  previous  to 
July  1, 1887. 

The  work  heretofore  done  comprised  the  removal  of  a  large  number 
of  snags,  logs,  overhanging  trees,  and  piles  in  the  reaches  within  130 
mfles  of  the  mouth  of  the  river ;  the  improvement  of  a  natural  cut-off 
known  as  the  u  Suck"  50  miles  above  Jacksonborongh,  to  make  it  the 
regular  channel ;  the  closing  of  incipient  cut-offs  and  outlets,  and  trim- 
ming the  bauks.  These  operations  cost  the  sum  of  $15,830.85.  They 
materially  benefited  navigation  by  shortening  the  time  and  reducing 
the  expense  of  trips. 

The  total  expenditures  up  to  June  30,  1888,  were  $15,854.85. 

July  1,  1857,  amount  available $169.15 

Jolv  1, 183d,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1A*7 24.00 

July  1, 1888,  balance  available 145.15 

Amount  appropriated  by  act  of  August  11,  1688 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  18S9 5,145.15 

! Amount  (estimated)  required  for  complotiou  of  existing  project 12, 385. 00 
Amount  that  can  be  profitably  expended  in  lineal  year  ending  June  30, ltilM)    12,400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  18(36  and  1867. 

(See  Appendix  M  4.) 

5.  Salkiehatchie  River,  South  Carolina. — The  Salkiehatchie  rises  in 
Aiken  County,  South  Carolina,  and  flows  into  the  Atlantic  Ocean.  The 
lower  part  of  the  river  is  know  n  as  the  Combahee.  Above  a  poiu  t  named 
Hickory  Hill,  about  44  miles  from  the  coast,  the  river  was  obstructed 
at  numerous  places  by  piles,  logs,  trees,  and  sand-bars. 

The  project  of  improvement  contemplates  the  removal  of  these  ob- 
structions for  the  purpose  of  establishing  a  continuous  channel  suitable 
for  flat-boats  and  rafts  from  a  point  5  miles  above  Toby's  J>luffdown  to 
Hickory  Hill,  a  distance  of  about  77  miles  by  river.  The  cost  of  the 
project"  was  estimated  at  818,000. 

Prior  to  July  1,  1887,  three  appropriations,  made  in  the  years  1882, 
18&4,  and  1886,  respectively,  and  aggregating  810,000,  were  expended 
in  this  improvement. 

The  work  done  by  means  of  the  first  appropriations  consisted  in  thor- 
oughly clearing  the  lowest  12-mile  reach  of  the  Salkiehatchie  between 
Hickory  Hill  and  the  Charleston  and  Savannah  Railroad  Rridge  and 
improving  the  reaches,  aggregating  80  miles  in  length,  from  that  bridge 
to  Broxton's  Fork  by  removing  from  the  channel  over  11,800  snags, 
stamps,  logs,  trees,  etc.,  closing  over  120  outlets,  cutting  off  numerous 
projecting  points,  and  other  miscellaneous  work.     One  dam  was  built. 
The  sum  of  $1),G.»8.GG  was  expended  in  these  operations.    Lack  of 
funds  has  prevented  any  work  in  the  past  year. 
A  substantial  improvement  of  the  river  is  reported. 
The  total  expenditure  to  June  30,  18S8,  was  80,G02.GG,  including  out- 
standing liabilities. 

Jolv  1,  1^*7,  amount  available SU01. 34 

Jul'?  1,  l*!1"1.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1*»*7 .* 24.00 

July  lf  1***,  balance  available 337.34 

Amount  appropriated  by  act  of  August  11,  tr^rt 3,  0U0.  00 

Amount  available  for  fiscal  year  euding  June  30,  1489 3, 337. 34 


t 
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..->  rtr  crnfl  fihttruct'uig  or  endangering  Mart- 
■:  ri-fal  year  the  wreck  of  a  trading  boat  was 
i«-  U:ver.  Smith  Carolina,  and  the  wreck  of  the 

T.ik>'u  from  the  inside  passage  between  Charles 
.li.  Ha.,  and  sold  at  public  auction  :  authority, 


«r  act  of  July  ■«,  1&S4.  Colonel  Gill  more  was 
liniry  examination  of  the  Xbrtk  Fork  nf  the 
'  O-iingeburgh  ami  L-rington,  South  CuroliiM. 
ou  is  submitted  herewith.     (See  Appendix 


:-.:::..iry  examination  by  the  local  engineer,  that 
i't  iai'irovi'iuenr.  Colonel  Gilliuore  was  charged 
survey* of  Mosqiiihi  Cnvi  bettreen  the  South  E-lteto 
.  .:  ■■■-:.-  f->  vntitfct  the  Smith  E<{i*tu  with  the  A*li- 
\  iOm-J.  South  Carolina,  the  results  of  which 
i-.jiress  and  printed  in  House  Ex.  Doc.  So.  117, 
■iissiori.     ^See  also  Appendix  31  ;*.) 
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Daring  the  fiscal  year  just  closed  817.93  cubic  yards  of  brush  fascines 
and  429.123  cubic  yards  of  riprap  stoue  were  employed  in  the  work. 
Operations  were  suspended  on  July  3, 1887,  on  account  of  lack  of  funds. 

The  expenditures  during  the  year  amounted  to  $3,227.54. 

The  total  amount  expended  to  June  30,  1888,  including  all  outstand- 
ing liabilities,  is  $1,031,581.35,  and  has  resulted  in  securing  a  navigable 
channel  from  the  city  to  the  sea  with  a  least  mean  low-water  depth  of 
12.4  feet,  a  gain  of  3.4  feet  since  the  work  was  begun.  The  gain  in  navi- 
gable depth  is  somewhat  greater  than  here  shown,  and  vessels  of  from  20 
to  21  feet  draught  now  go  from  the  city  to  the  sea  on  a  single  tide. 

The  estimated  reduction  in  freight  rates,  due  to  the  improvements  al- 
ready executed,  is  25  per  cent.,  which  effects  an  annual  saving  in  freights 
alone  of  more  than  the  total  sum  of  money  expended  by  the  United 
States  upou  the  harbor  within  the  last  twenty-five  years.  There  is  no 
ieason  to  believe  that  future  expenditures  for  this  work  would  yield  a 
less  valuable  return.  The  sum  necessary  to  complete  the  improvement 
according  to  the  plans  for  obtaining  .28  feet  of  water  from  the  dity  to 
the  sea  is  estimated  at  $6,060,000. 

Jaly  lt  1387,  amount  available .;...     $3,646.19 

July  1,  1888,  amount  expended  during  lineal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  18*7 $2,545.23 

July  1,  ItidS,  outstanding  liabilities 680.31 

3,225.54 

July  1,  1888,  balance  available 420. 65 

Amount  appropriated  by  act  of  August  11, 1688 180,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 180, 420. 65 


j 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1890,  iu  maintaining  existing  works 50,000.00 

]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  i860  and  1867. 

(See  Appendix  N  1.) 

2.  Savannah  River,  Georgia. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  18S0,  the  object  being  to  secure  a 
low-water  steamboat  channel  not  less  than  5  feet  in  depth  between  the 
cities  of  Augusta  and  Savannah,  Ga. 

The  cost  of  the  improvement  was  originally  estimated  at  801,000,  and 
in  1887,  for  reasons  given  in  the  Annual  .Report  of  that  year,  at  8170,000. 
Prior  to  the  improvement  navigation  was  much  impeded  by  logs,  snags, 
piles,  and  other  obstructions.  The  depth  at  summer  low  water  over  some 
of  the  shoals  did  not  exceed  2  or  3  feet. 

Xo  work  was  done  during  the  last  fiscal  year  on  account  of  lack  of 
ftinds.  The  total  amount  expended  to  June  30,  1888,  including  all  out- 
standing liabilities,  is  872,3-49.77,  and  has  resulted  iu  improving  the 
■-ondition  of  the  shoals  near  Augusta,  and  in  removing  the  most  dan- 
gerous obstrnctiou  to  navigation  throughout  the  whole  extent  of  the 
river,  no  accidents  to  steam-boats  having  occurred  since  these  obstruc- 
tions were  removed. 

The  amount  necessary  to  complete  the  improvement  can  not  be  esti- 
mated in  advance  of  an  examination,  to  be  made  as  soon  as  funds  are 
available  and  the  stage  of  the  river  will  permit,  the  amounts  given  in 
previous  reports  upon  this  work  as  necessary  to  complete  the  improve- 
ment being,  for  reasons  given  in  the  report  of  the  engineer  in  charge, 
too  small. 
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July  1, 1887,  amount  available $154.92 

July  1,  1B8H,  amount  expended  during  fiscal  year,  exclusive  of 

li  abil  i  ties  outstanding  July  1,  1B87 ■. f3.l9 

July  1,  1888,  outstanding  liabilities 1.60 

4.69 

July  1,  1888,  balance  available ISO. S3 

Amount  appropriated  by  act  of  August  11,  1868 31,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 21, 150.23 

{Amount  (estimated)  nm&lrcd  for  completion  of  existing project 65,000.00 
Amount  that  can  lie  profit  ably  cipoiided  in  luteal  yeaxendingjune30,  1890    40,000.00 
Submitted  in  compliance  with  requirements  of"  sections  2  of  river  and 
harbor  acta  of  IBM  and  ld«7. 
(See  Apjiendix  X  2.) 

3.  Savannah  Riier  above  Augusta,  Georgia. — The  project  for  tlie  im- 
provement of  tbis  river  was  adopted  iu  1879„the  object  being  to  secure 
a  low-water  pole-boat  channel,  30  feet  in  width  and  3  feet  in  depth, 
between  Augusta  and  Trotter's  Shoal,  6-1  miles  above.  The  cost  of  the 
improvement,  which  was  not  based  upon  accurate  surveys,  was  esti- 
mated at  *45.<KKl. 

The  obstructions  to  navigation  consisted  chiefly  of  rock  ledges  run- 
ning across  the  channel,  bowlders  of  various  sizes,  and  shoals  of  gravel, 
with  depths  at  low- water  stage  of  from  1  to  1  feet. 

>*o  work  has  been  done  upon  this  river  since  August,  1883. 

The  total  amount  expended  to  June  30, 1S88,  including  all  ootstand 
ing  liabilities,  is,  ^".S.iW.H.S,  and  has  resulted  in  improving  the  medium- 
stage  channel  through  a  few  of  the  rock  ledges,  and  in  removing  some 
of  the  most  dangerous  bowlders  obstructing  navigation.  >To  additional 
commerce  has  been  developed  npt»n  the  stream  by  the  work  done,  nor 
have  freight  rates  been  appreciably  reduced  by  that  cause,  although  no 
accidents  to  pole-boats  have  occurred  since  the  work  of  improvement 
s  done. 
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July  1, 1887,  amount  available $396.20 

July  1.  1*88,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
out  landing  July  1,  1887 174.65 

July  1. 1888,  balance  available 221.55 

Amount  appropriated  by  act  of  August  11,  1864 4,633.77 

Amount  available  for  fiscal  year  ending  June  30, 1889 4,855.32 

(See  Appendix  M"  4.) 

5.  AltatnaJia  River,  Georgia. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  secure  a 
steam-boat  channel  80  feet  in  width  and  3  feet  in  depth  at  low-water 
stage  between  Darien,  Ga.,  and  the  junction  of  the  Oconee  and  Oc- 
roulgee  Rivers.  The  cost  of  improvement  was  origiually  estimated  at 
£00.000,  and  in  1884  at  $75,000. 

Prior  to  improvement  navigation  was  much  impeded  by  logs,  snags, 
aud  other  obstructions,  the  low- water  depth  at  some  points  not  exceed- 
ing 2  feet. 

During  the  fiscal  year  just  closed  424  snags  and  998  other  obstruc- 
tions, such  as  logs,  stumps,  overhanging  trees,  etc.,  were  removed. 
Theexi>enditures  amounted  to  $7,109.11. 

The  total  amount  expended  to  June  30,  1888,  including  all  outstand- 
ing liabilities,  is  $45,071.03,  and  has  resulted  in  removing  the  most 
dangerous  obstructions,  no  interruption  to  steam-boat  navigation  hav- 
iug  occurred  during  the  year. 

July  1,  1*87,  amount  available $7,038.08 

Amount  transferred  from  Doboy  Bar 4,204.60 

11,242.68 
July  1,  1833,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 7,109.11 

July  1,  1688,  balance  available 4,133.57 

Auiouut  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1859 14, 133. 57 

( Amount  (estimated)  required  Tor  completion  of  existing  project 20,000.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    20, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  5.) 

6.  Doboy  Bar,  Georgia. — The  project  for  the  improvement  of  this  bar 
was  adopted  in  188G.  It  provides  for  the  experimental  expenditure  of  a 
small  sum  of  money  with  the  object  of  deepening  the  bar  by  propeller 
sluicing  or  hydraulic  excavating. 

The  natural  channel  is  crooked,  with  minimum  low-water  depths  of 
not  more  than  11.1  feet. 

The  total  amount  expended  to  June  30,  1888,  including  all  outstand- 
ing liabilities,  is  $5,795.40,  which  was  applied  to  carrying  on  the  work 
of  scrapiug  and  hydraulic  excavating  during  the  last  fiscal  year,  with 
no  permaueut  useful  result. 

The  commercial  importance  of  the  locality  does  not  now  seem  to 
justify  permanent  improvement,  aud  there  is  no  reason  to  expect  satis- 
factory results  from  tfie  expenditure  of  small  sums  of  money  in  tempo- 
rary improvement. 

July  1,  18-7,  amount  available $10,000.00 

Jnlr  1.  I^r8,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $5,795.40 

Transferrin  to  Aitamaha  River 4,204.60 

-    10,000.00 

(See  Appendix  N  6.) 
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year  an  accurate  triangulation  of  the  harbor  was  made  for  use  iu  future 
surveys. 

The  expenditures  amounted  to  $59,711.02.  The  total  amount  expeuded 
to  June  30,  1888,  including  all  outstanding  liabilities,  is  $306,494.26. 

It  is  proposed  during  the  coming  year,  with  auy  funds  which  may  be- 
come available,  to  raise  and  perhaps  extend  the  south  jetty. 

The  amount  estimated  as  necessary  to  complete  the  improvement  is 
$1,591,000. 

-July  1,  1887,  amount  available $60,717.30 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  ld87 59,711.02 

July  1,  1888,  balance  available 1,005.74 

Amount  appropriated  by  act  of  August  11. 1888 112,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 113, 505. 74 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 591, 000. 00 

|  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

*       1690 500,000.00 

]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  8.) 

EXAJCINATIONS  AND  SURVEYS  FOE  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  5, 
1SS4>. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Colonel  Gillinore  was 
charged  with  and  completed  the  following  surveys,  the  results  of  which 
were  transmitted  to  Congress  and  printed  as  Executive  Documents  of 
the  Fiftieth  Congress,  first  session  : 

1.  Savannah  River  from  Cross  Tides,  above  Savannah,  to  the  Bar,  with 
a  vievc  to  obtaining  28  feet  of  water  in  the  channel. — Printed  in  House  Ex. 
Doc.  2*o.  57.    (See  also  Appendix  N  9.) 

2.  Jekyl  Creek,  Georgia. — Printed  in  House  Ex.  Doc.  No.  117.  (See 
aUo  Appendix  N  1(M 

MPROVEMENT  OF    CERTAIN    RIVERS    AND  HARBORS    IN    THE    STATE 

OF  FLORIDA. 

Officer  in  charge,  Capt.  William  M.  Black,  Corps  of  Eugiueers,  with 
Lieut.  D.  DuB.  Gaillard,  Corps  of  Engineers,  under  his  immediate  orders. 
Supervising  Engiueer,  Col.  William  1\  Craighill,  Corps  ot  Engineers. 

1.  St.  John's  River,  Florida. — Operations  for  the  improvement  of  this 
river  have  been  carried  on  iu  conformity  with  a  plan  submitted  by  the 
late  General  Gillmore,  Corps  of  Engineers,  in  1879.  This  plan  contem- 
plates the  formation  of  a  continuous  15-foot  channel  in  the  St.  John's 
River,  between  Jacksonville  and  the  ocean.  The  project  was  in  two 
parts :  1,  the  formation  of  a  channel  across  the  bar  at  the  mouth  by  the 
contraction  produced  by  two  jetties  starting  from  opposite  sides  of  the 
river  at  its  mouth,  and  so  directed  that  the  outer  ends  on  the  bar  shall 
be  approximately  parallel  and  1,600  feet  apart;  2,  the  improvement  of 
some  defective  reaches  in  the  river  near  Dame's  Point.  The  estimated 
coat  of  the  two  parts  of  the  project  were  $1,:*06,500  and  $120,000,  re- 
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spectively.  All  work  np  to  the  present  time  lias  been  done  ou  the  Ural 
portion  of  the  project,  under  fire  appropriations  aggregating  8676, 000, 
mid  made  for  improving  "the  channel  over  the  bar  at  the  mouth." 

Iioi'ore  improvement,  tlie  clinnnel  over  the  bar  bad  an  available  mean 
low-water  depth  varying  from  5  to  7  feet,  and  shifted  north  and  south 
through  an  area  a  mile  in  length. 

On  June  30,  1887.  the  south  jetty  had  a  total  length  of  0,607  feet,  of 
which  2,050  feet,  were  built  to  tbe  level  of  mean  low-water.  The  north 
jetty  had  a  total  length  of  5,603  feet,  of  which  3,000  feet  had  its  crest  at 
the  level  of  mean  low  water.  Neither  jetty  was  bnilt  with  a  full  sized 
cross-section,  ISotli  are  composed  of  one  or  more  layers  of  log  and 
brush  mattresses  covered  with  riprap  stone.  Tbe  effects  of  the  work 
were  to  form  a  straight  channel  across  the  bar,  which  had  a  least  mean 
low-water  depth  of  9.8  feet. 

Operations  during  the  fiscal  year  ending  June  30, 1888,  were  contin- 
ued under  the  remainder  of  the  appropriation  made  in  act  approved 
August  5, 1886.  The  greater  part  of  the  work  was  done  under  contract. 
Work  by  hired  labor  was  confined  to  a  small  amount  of  experimental 
concrete  work,  and  to  operations  for  connecting  the  north  jetty  with  the 
light  shifting  sand  beach,  which,  from  their  nature,  could  not  have  been 
done  advantageously  by  contract.  The  old  sailing  gap  of  the  south 
jetty  was  closed,  tbe  foundation  of  the  north  jetty  was  extended  009 
feel,  and  its  superstructure  built  to  the  level  of  meau  low  water,  with  a 
crest  12  feet  wide  and  side  slopes  of  1  on  1,  for  a  distance  of  1,800 
feet ;  the  shore  extension  was  strengthened  and  made  stable  with  side 
and  wing  walls  of  riprap,  and  the  jetty  was  raised  to  full  height  and 
nipped  with  concrete  for  a  distance  of  148  feet.  Work  on  the  jetties 
was  suspended  (excepting  the  experimental  concrete  work)  early  in  Feb- 
ruary, 1888,  for  lack  of  funds.  All  work  was  suspended  111  April  and 
the  plant  stored. 

The  south  Jetty  is  now  0,667  feet  long,  and  its  crcat  for  4,100  feet  from 
(he  shore  end  is  at  the  level  of  mean  low  water,  and  for  the  remaining 
distance  at  an  average  moan  low-water  depth  of  6  feet.  The  north  jetty 
in  it,."ilO  feet  long,  lis  crest  is  at  full  height  for  553  feet,  at  mean  low- 
'  "     5.0TS)  feet,  and  at  a  depth  varying  from  0  to  10  feet  for  the 
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Joly  1,1637,  amount  available $111,741.77 

July  1,  letiS,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  lfc87 $107, 2.V2.  fi7 

J«lv  1,136*.  outstanding  liabilities 446.33 

107.69^.90 

Joly  1, 1*8*,  balauce  available 4,04:2.87 

Amount  appropriated  by  act  of  August  11,  IHSS 175,000.00 

Aiaonut  available  for  fiscal  year  ending  June  30, 1889 179,04*2.  b7 


f  Amount  (estimated)  required  for  completion  of  existing  project 570,  f>( 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  300, 0< 


>(H>.  00 

.000.00 

i  ^nliniitted  in  compliance  with  requirements  of  sect  ions  2  of  rivor  and 
I     harbor  acts  of  1*56  and  1*07. 

(See  Appendix  O  1.) 

2.  Volusia  Bar,  Florida. — Volusia  Bar  is  situated  at  the  head  of  Lake 
George  and  is  formed  by  materials  brought  down  by  the  St.  John's  River, 
and  deposited  at  the  point  where  the  current  of  the  narrow  river  loses  its 
velocity,  as  the  bed  widens  to  form  the  lake.  The  usual  depth  on  the 
bar.  before  operations  began,  w;is  from  3.V  to  4  feet.  At  times  this  depth 
was  diminished  so  much  as  to  stop  navigation  entirely. 

The  adopted  plan  of  improvement  was  to  contract  the  waters  on  the 
bar  by  tlie  construction  of  two  converging  brush  and  stone  jetties,  with 
a  view  to  causing  a  scour  to  the  depth  of  (J  feet.  Should  the  depth 
eaused  by  the  jetties  not  be  sufficient,  recourse  was  to  be  had  to  dredg- 
ing. Between  the  jetties  on  the  bar,  lines  of  guide-piles  were  placed 
to  keep  vessels  off  the  jetties  and  to  define  the  channel  clearly. 

Iu  J8S7  it  was  decided  to  limit  the  channel  depth  sought  to  the  5 
feet  then  obtained,  on  account,  of  the  evident  shoaling  in  the  lake  be- 
yond the  jetties  and  because  that  depth  was  sufficient-  for  the  require- 
ments of  the  existing  river  commerce. 

Up  to  June  30,  1SS7,  $24,287.4:*  had  been  expended,  including  liabili- 
ties theii  outstanding.  The  jetties  had  been  built  to  their  full  length 
and  to  a  height  sufficient  to  produce  the  desired  effect ;  two  lines  of 
firmly  set  fender-piles  defined  the  jetty  channel  on  the  crest  of  the  bar ; 
and  a  straight  channel  with  a  mi ninnm  mean  low- water  depth  of  5  feet 
bad  been  obtained.  During  the  fiscal  year  ending  June  30,  18SS,  opera- 
tions were  limited  to  the  necessary  examinations.  At  the  last  examina- 
tion, made  in  April,  1888,  the  work  was  found  in  good  condition  and  the 
channel  depth  had  been  maintained. 

Jily  1.  1*57,  amount  available $712.  .r>7 

Jo2t  1.  l£^f  amonut  expended  daring  fiscal  year,  exclusive)  of  liabilities 
outstanding  July  1,  1^7 1 35D.01 

his  1.  1t*s3,  balance  available 353.56 

A»>nnt  appropriated  bj- act  of  August  11,  ltfrH 500.00 

AaoQDt  available  for  fiscal  year  ending  June  30,  1*^9 853.  5f> 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 

I     l-tK»,  for  repairs *. 500.00 

l&ibtnitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\   harbor  acts  of  1866  and  1*07. 

(See  Appendix  O  2.) 

3.  Harbor  at  Saint  Auguxtinc,  Florida. — This  is  a  new  work.  In  coni- 
uce  with  the  requirements  of  the  river  and  harbor  act  of  August 
18SG,  an  examination  and  survey  were  made  of  "  Saint  Augustine 
t  %  deep-sea  channel  on  the  outer  bar,  Florida,"  and  the  report  of  the 
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.-fcu.::>  Thereof  was  transmitted  to  Congress  January  11,  1888,  and 
;.*r.a*l  ia  Dense  Ex.  Doc.  No.  87,  Fiftieth  Congress,  first  session. 

T»e  project  proposed  for  the  improvement  of  the  entrance  is  to  cou- 
onr:raie  the  flow  over  the  bar,  and  thus  increase  the  scour  by  tbe  con- 
scnicrion  of  solid  converging  jetties,  etc.,  at  an  estimated  cost  of 

live  river  and  harbor  act  of  August  11,  1888,  appropriates  $35,000 
tor  improviug  the  harbor,  but  directs  that  tho  subject  be  referred  to  a 
tVxird  of  Engineers,  whose  report  is  to  be  laid  before  Congress  at  its 
awM  session.  No  estimate  for  the  nest  fiscal  year  can  be  submitted 
i:at:l  tbe  rejwrt  of  this  Board  is  received,  when  it  will  be  transmitted 
to  Congress. 

4.  Xorthtrntt  entrance,  Key  West  Harbor,  Florida, — A  bar  having  a 
channel  depth  of  10.0  feet  obstructs  the  northern  entrance  to  this  har- 
bor. Dnriug  storms  the  available  depth  is  so  much  reduced,  that  vessels 
Uouud  to  and  from  Gulf  ports  can  uot  use  it,  but  are  compelled  to  make 
a  detour  of  about  a  hundred  miles  by  Dry  Tortugas  to  enter  or  leave 
tho  Gulf. 

Au  examination  of  the  CDtrauce  with  a  view  to  its  improvement  was 
made  in  1867  and  again  in  1881.  In  1882  Congress  made  an  appropria- 
tion of  $25,000  for  dredging  a  channel  300  feet  wide  and  17  feet  deep 
deep  across  the  bar. 

The  work  was  done  in  1SS3.  Before  commencing  it  the  officer  in 
charge  expressed  an  opinion  that  tho  work  would  not  be  permanent. 
In  1884  tho  channel  bad  filled. 

In  act  approved  August  5,  1830,  $2,500  were  appropriated  for  a  new 
examination  and  survey  of  the  bar.  This  was  made  in  December,  1886, 
and  .January,  1887.  The  bar  was  found  to  be  formed  and  maintained 
■  bv  interfering  tidal  currents. 

">'o  funds  were  available  for  operations  during  tbe  past  fiscal  year. 
Amount  appropriated  bjr  act  of  Angnst  11,  1883 .- $35,000.00 
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•  « 

of  a  survey  made  in  the  previous  fiscal  year,  and  in  preparing  maps 
of  the  river. 

July  1, 1887,  amount  available $955.28 

Jaly  1. 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Ju.'y  1,1887 $f>91.5'J 

Jalv  1, 1888,  outstanding  liabilities 73.67 

763. 20 

July  1, 1886,  balance  available 190.08 

AmoDDt  appropriated  by  act  of  August  11, 1888 10,000.00 

Asnoant  available  for  fiscal  year  ending  June  30, 1889 10, 190. 08 

t"See  Appendix  O  5.) 

6.  Pease  River,  Florida. — This  river  rises  about  the  center  of  Polk 
County,  Florida,  and  flows  southwest  into  Charlotte  Harbor.  For  the 
last  12  uiiles  of  its  course  it  has  the  caracteristics  of  an  estuary.  The 
rest  of  the  stream  flows  through  a  heavily- wooded  and  sparsely-popu- 
lated country,  and  is  much  obstructed  by  fallen  trees,  snags,  rocks,  and 
bars.  It  is  subject  to  great  changes  of  level.  During  the  low-water 
season  not  more  than  14  inches  to  24  inches  of  water  can  be  relied  on.- 

The  project  for  its  improvement,  adopted  in  1881,  is  to  improve  it  for 
high- water  navigation  by  the  removal  from  the  channel  of  snags,  over- 
hanging trees,  and  loose  rocks  between  Fort  Meade  and  the  mouth,  a 
distance,  by  river,  of  about  100  miles.  Since  the  project  was  adopted 
the  Florida  Southern  Railroad  has  been  opened  along  the  river. 

The  amount  expended  up  to  June  30, 1887,  was  $12,010.74.  The  river 
was  cleared  for  a  distance  of  64  miles. 

In  the  act  approved  August  5, 1886,  $13,000  was  appropriated  for  im- 
proving Manatee  and  Pease  rivers,  of  which  $5,000  could  be  expended 
on  Pease  River. 

As  no  practical  benefit  could  be  derived  from  expending  so  small  a 
»aoi  on  the  improvement  of  this  river,  it  was  decided  to  reserve  $2,000 
with  which  to  make  a  survey  on  which  a  project  could  be  founded,  and 
to  expend  the  remainder  in  improving  Manatee  Eiver. 

The  field  work  of  the  survey  has  been  completed  and  plotted. 

Jttlv  1.  1887,  amount  available $983.26 

JulV  1,  lc?£8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
•tntfttanding  July  1,  1887 780.73 

J^lv  1.  !>•*?:?.  balance  available 202.53 

i  Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

■  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 

;See  Appendix  O  6.) 

7.  Manatee  River,  Florida. — The  portion  of  the  Manatee  River  under 
improvement  is  the  last  reach  between  Eocky  Bluff  and  the  mouth,  a 
istance  of  about  12  miles.  This  has  a  mid-channel  depth  of  from  7  to 
39 feet.  The  general  width  is  about  three-fourths  of  a  mile.  At  the 
■oath  is  a  long  shoal  with  a  minimum  depth  of  8£  feet.  Between  Pal- 
metto and  Manatee,  about  6  miles  from  the  mouth,  is  another  bar  cov- 
md  by  from  3  to  5  feet  of  water. 

The  river  was  examined  in  1881.  An  appropriation  of  $12,000  for  its 
improvement  was  made  in  1882.     The  project  adopted  had  for  its 

pet  to  form  a  channel  100  feet  wide  and  13  feet  deep  at  mean  low 
from  Tampa  Bay  to  McNeill's  Point  (Palma  Sola).  The  appro- 
was  expended  in  1883-84,  and  a  cut  2,150  feet  long  was  made, 

trying  in  width  from  35  to  60  feet,  and  having  a  depth  of  12 J  feet. 


UH 
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In  ait  approved  Ao^ost  3.  1436.  $13,000  were  appropriated  for  im - 
proving  Manatee  and  Pea.se  rivers,  of  which  $11,000  were  allotted  to 
work  on  Manatee  Kiver. 

Owing  to  the  changed  commercial  conditions  since  the  adoption  of 
the  project,  brought  a:.tou:  by  the  extension  of  the  railroad  to  Tampa, 
the  transfer  to  Tampa  of  the  principal  Golf  steam-ship  lines,  and  the 
service  of  the  smaller  towns  atotrod  Tampa  Bay  by  coasting  steamers 
from  Tampa,  the  project  was  modified,  to  provide  for  the  passage  of 
these  lighter-draught  vessels  to  all  of  the  towns  of  the  lower  river  by 
the  removal  of  the  bar  above  I'almetto. 

A  survey  of  this  bar  was  made,  and  operations  for  its  removal  by 
dredging  were  commenced  on  August  22,  and  finished  on  September 
27, 1837.  Fifteen  thousand  three  hundred  and  two  and  three-tenths 
cnbic  yards  of  soft  material  were  removed,  giving  a  cut  2,412  feet  long, 
P>~>  feet  wide,  and  S  feet  deep.  A  survey  made  in  January,  1888,  shows 
that  the  dredged  cut  had  shoaled  .it  it-s  extreme  ends,  but  had  main- 
tained its  depth  at  other  places. 

In  accordance  with  the  project  for  a  survey  of  the  Manatee  River,  ■-, 
Florida,  approved  December  '22, 1336*.  a  survey  of  the  river  was  made  J; 
ill  DccemlN-T,  1887.  aud  January.  1333,  and  maps  of  the  river  were  "> 
plotted.  'i 

Jaly  1,  lr^T,  amount  available $10,390.48  ^ 

Julv  1,  1  ■■■?",  amount  expended  during  fiscal  vear,  exclusive  of  liabilities 

outstanding  July  I,  1^?7 9,774.61   * 


Amount  available  for  fiscal  year  eliding  June  30,  1639 5,Glib7   ■■ 

{Amount  (estimated)  require  J  for  completion  of  existing  project 45,000.00  \ 
Amount  that  can  bo  profitably  expended  in  fiscal  yeareuding  June 30, 1390      6,000. 00   - 
Submitted  in  compliance  with  requirements  of  section  t  of  rivet  and 
harbor  acts  of  I860  and  1*67.  1 

(See  Appendix  O  7.) 
S.  Tampa  Hay,  Florida. — The  harbor  at  Tampa,  at  the  head  of  this  bay, 
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Florida  Railway,  and  has  become  the  terminus  of  the  Key  West  and 
Havana  line  of  steamers.  Fifteen  feet  of  water  can  now"  be  carried 
to  Porto  Tampa.  At  an  estimated  cost  of  $63,000  for  dredging,  20  feet 
of  water  can  be  carried  from  the  Gulf  of  Mexico  to  this  point.  The 
total  estimated  cosr  of  the  modified  project  is  $88,000. 

Existing  project  is  for  a  channel  200  feet  width,  of  20  feet  depth  from 
the  outer  bar  to  Mangrove  or  Bushy  Point,  which  is  estimated  to  cost 
•50,000. 

July  1.  1837,  amount  available $9,633.18 

Jul?  1.  188d,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $8,603.22 

July  1,  1808,  outstanding  liabilities 97.50 

8, 700. 72 

•  

July  1,  1888,  balance  available 9U.4G 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 25, 931. 46 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1890    25, 000. 00 
Submitted,  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

f  See  Appendix  O  8.) 

9.  Withlacoochee  River,  Florida. — The  river  was  examined  with  a 
view  to  its  improvement  in  1879.  The  adopted  project  calls  for  the  re- 
moval of  snags,  overhanging  trees,  and  loose  rocks,  and  some  of  the 
worst  shoals  between  the  Gulf  and  Pemberton  Ferry,  a  distance  of 
about  100  miles,  so  as  to  permit  boats  of  2  feet  draught  to  navigate  the 
river  during  half  the  year. 

The  normal  width  of  the  river  varies  from  75  to  150  feet,  though  in 
many  places  its  bed  widens  in  a  cypress  swamp  or  grass  marsh,  through 
which  a  sluggish  current  passes  in  narrow  winding  lagoons.  At  other 
places  the  river  is  obstructed  by  loose  rocks.  The  depth  varies  from  1 
foot  to  7£  feet. 

Three  appropriations  have  been  made  for  the  improvement  of  this 
stream,  aggregating  $13,000,  and,  excepting  at  three  points,  navigation 
has  been  opened  accordiug  to  the  project.  Owing  to  a  lack  of  funds  no 
work  was  done  during  the  last  fiscal  year  beyond  caring  for  the  public 
property. 

Joly  1.  1S87,  amount  available $138. 77 


Jaly  1,  1383,  balance  available 138.77 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 C>, 138. 77 

f  Amonn t  (estimated)  required  for  completion  of  existing  project 5, 400. 00 

J  Amount  that  can  bo  prolitably  expended  in  tiHcal. year  ending  Juno  30,1890      r>, 400. 00 
I  fcnbniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
v    harbor  acts  of  1866  and  18(57. 

'See  Appendix  O  9.) 

10.  Harbor  at  Cedar  Keys*  Florida. — The  improvement  of  this  harbor 
fete  been  carried  on  from  time  to  time  under  various  appropriations  made 
■ince  1872.  It  was  obstructed  by  a  shoal  locally  called  the  Bulkhead  or 
liddle  Ground,  lying  between  Way  Key  and  the  main  ship-channel ;  at 
ereral  points  in  the  main  ship-channel  the  rock  which  everywhere 
*derlies  the  harbor  at  a  slight  depth,  by  its  outcropping,  has  decreased 
k  general  12-foot  depth  of  the  channels  to  from  7  to  9  feet.    The  pres- 
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eut  project  for  the  improvement  of  the  harbor  was  adopted  ia  1883,  smd 
contemplates  the  format  ion  of  a  channel  200  feet  wide  and  10*  feet  deep 
through  these  6Uoals.  An  appropriation  of  $.3, 000  was  made  in  1884  for 
work  under  this  project.  With  this  a.  cut  was  made  partially  across  one 
of  these  shoals.     This  cut  has  remained  clear. 

In  act  approved  August  5, 1886,  $7,000  were  appropriated  for  contin- 
uing this  improvement.  This  amount  was  applied  lorc-opeiiiug  a  cat 
through  the  middle  ground  and  changing  its  direction  so  as  to  insure 
greater  permanence.  Operations  were  begu  a  on  October  5  and  completed 
October  29,  1887 :  12,044.7  cubic  yards  of  soft  material  were  removed, 
giving  a  cut  1,200  feet  long,  70  feet  wide,  and  10.7  feet  deep.  An  exami- 
nation of  the  cut  made  June  13, 1888,  shows  that  very  little  shoaling  luu 
taken  place. 

The  estimated  cost  of  completing  tlie  project  by  dredging  U  $40,500. 

Julyl,  1887,  amount  available .". |tS, 717.81 

, I  illy  I.  1888,  iitiiouu!  espended  during  iisual  year,  exclusive  of 

liabilities  outstanding  July  t.  1887 |6,f>H.t7 

Julyl,  1888,  outstanding  labilities 9?.7r, 

fi.ul- 


Amount  available  for  fiscal  year  endiug  June  30,  1889 7,605.59  S 

(Anion ut  (est  i  mated  i  required  lor  com  pi  c(  ion  of  esintinj;  project *ii,  SO)}.  (K 
An]ouut'liiit.(.'iiulii>prolit.:ib]vi.'xncii'.li'iiiii  [i-r-il  waroiiiliiigJimollU.lHJO  l\  0(W.  00 
Submitted  iu  compliant  willi  r«(niir«nieiita  of  sections  2  of  r:" 
harbor  acts  of  1866  and  1667. 
{3ee  Appendix  O  10.) 
11.  Suwancc  River,  Florida. — A  project  for  its  improvement  was 
adopted  in  1880,  It  contemplates  the  formation  of  a  channel  150  feet 
wide  and  5  feet  deep,  from  the  Gulf  (through  the  bars  at  the  passes)  as 
far  up  the  river  as  New  Bran  ford  {Roland's  Bluff).  From  there  roKlla- 
ville  the  channel  is  to  be  (JO  feet  wide  audi  feet  deep. 

Up  to  June  30,  1880,  $17,940  bad  been  expended  under  contracts  iu  ■;,, 
dredging  iu  the  east  pass.     A  channel  5,S35  feet  long,  60  feet  wide,  and 


RIVER  AND  HARBOR   IMPROVEMENTS.  151 

{Amount  (estimated)  required  for  completion  of  existing  project §17, 158. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890    17, 200. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  O  11.) 

12.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— An  examination  made  in  March,  1883,  showed  that  obstructions 
endangering  navigation  existed  at  the  following  points,  viz : 

(1)  Wreck  of  a  United  States  transport,  18  miles  south  of  Palatka. 

(2)  Portion  of  wreck  of  steamer  Maple  Leaf]  15  miles  south  of  .1  ackson- 
rille. 

(3)  Wreck  of  German  brig  near  jetty  channel,  St.  John's  River, 
Florida.  Authority  to  take  the  necesstiry  steps  for  the  removal  of  these 
obstructions,  at  an  estimated  cost  of  $5,890,  was  granted  April  23, 1888. 

On  May  2, 1888,  application  was  made  to  postpone  the  work  of  re- 
moval till  fall.  This  application  was  approved  by  the  Department  on 
May  10, 1888. 

(See  Appendix  O  12.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO   COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5,  188G. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Captain  Black  was 
charged  with  and  completed  the  following  surveys,  the  results  of  which 
were  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  87, 
Fiftieth  Congress,  first  session  : 

1.  Saint  Augustine,  Florida,  for  a  deep  sea  channel  on  the  outer  bar. — 
iSee  also  Appendix  O  13.) 

2.  JPunta  Rassa  Harbor,  Florida. — (See  also  Appendix  O  14.) 

HfPROVE34ENT    OF   CERTAIN    RIVERS    IN   THE    STATES    OF    FLORIDA, 

GEORGIA,   AND  ALABAMA. 

Officer  in  charge,  Capt.  R.  L.  Hoxie,  Corps  of  Engineers. 

1.  Apalachicola  River,  Florida. — The  approved  project  for  the  improve- 
ment of  this  river  contemplated  securing  a  channel  100  feet  wide  and 
6  feet  deep  at  low  water,  by  removing  suags  and  overhanging  trees 
as  well  as  widening  and  straightening  Moccasin  Slough. 

The  improvement  is  completed  as  projected,  the  river  being  in  a  good 
navigable  condition,  and  only  requiring  the  removal  of  the  annual  ac- 
cumulation of  snags  and  overhanging  trees  and  such  work  as  can  be 
done  with  the  amount  of  $2,000,  which  has  been  estimated  as  necessary 
annually  for  preserving  the  improvement. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  preserving  the  improvement  by  the  removal  of  obstructions  ac- 
cording to  the  project. 

July  1,  1387,  amount  available , $687. 58 

Jolyl,  188^,  balance  available 687.58 

Amount  appropriated  by  act  of  August  11,  1888 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 2, 687. 58 


r ^ ..   __  river  and 

I   harbor  acts  of  1866  and  1867. 

(See  Appendix  PI.) 
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2.  Apaliichiciila  Buy,  Florida. — A  bar  existed  at  tlie  month  of  the  Ap- 
alaehicola  Hirer,  extending  from  one-half  mile  below  the  town  of  Ap- 
alachicola,  Fla„  to  the  lower  anchorage.  The  minimum  channel  depth 
of -water  over  this  bar  was  3i  feet.  The  plan  of  improvement  was  the 
deepening  of  the  channel  to  11  feet  with  a  width  of  100  feet  (see  the 
Annual  licport  of  tho  Chief  of  Engineers  for  1879,  pages  823  and  8-J-l). 
at  an  estimated  cost  of  8100,000. 

The  expenditure  of  $GG,75G.51  of  tho  amount  appropriated  for  this 
work  baB  resulted  in  a  channel-way  3,035  feet  long,  (if)  feet  wide,  and  fl 
feet  deep  at  meau  low  water  on  the  ISth  of  August,  18S7.  To  complete 
the  project  about  150,000  cubic  yards  of  material  remains  to  be  dredged. 

The  results  have  not  been  satisfactory.  It  has  been  thought  that  if 
the  cut  upon  this  bar  could  be  carried  through  it  with  one  appropriation 
the  silting  of  the  channel  would  take  place  much  less  rapidly. 

July  1,  1887.  amount  available $3,293. G9 

July  1,  1838,  amount  o.-qirminl  iliiring  liscul  your,  exclusive  of 

liabim.i«soulstati(]tii(r  July  J,  1887 RAW. SO 

July  1,  1888,  oiitsUmliii;;  liabilities 1G.05 


Amount  available  fur  liscal  year  ending  Juno  :!0,  1889 20,827.  4* 

{Amount  (est  i  ma  I  oil )  ro<|iiii"i'il  for  ■■oinjilol  ion  of  ox i si  iny  project 40,000. 
A iinttii.il  can  l.o  urolila lily  '-xpi'inJo.1  in  [iscnl  ye.iroinliiii;  junu:!0,18'Ji)  40.000.00 
Submitted  in  com  p  I  i  and'  'villi  ioi[iiii'oiuoii(i  of  KO'.-tiongS  of 
barbor  acts  of  1806  ouil  18G7. 
(See  Appendix  P  2.) 
3.  LaGrange  Bayou,  Florida. — The  plan  of  improvement  adopted  was 
made  pursuant  to  an  examination  of  this  bayou  in  1881,  under  an  act 
of  Congress  approved  March  3, 1881,  and  contemplates  the  deepening 
of  the  channel  through  the  bayou,  so  as  to  admit  of  tho  passage  of  ves- 
sels drawing  4J  feet  at  mean  low  water,  the  work  to  be  done  by  dredg- 
ing. 


Tjp  to  June  30.  ItiSS,  there  Intd  been  cspi-nded  &B  llii.s  work  the  sum 
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low  water  across  tbe  shoal  inside  the  bar,  and  in  stopping  the  abrasion 
off  the  shore-line  at  Fort  McRee.  This  channel  was  not  maintained  by 
the  tidal  currents,  and  on  Jane  30, 1888,  was  reported  to  be  about  22  feet 
in  depth  at  mean  low  water,  showing  no  diminution  in  depth  during  the 
past  year  and  a  gain  of  2.0  feet  over  the  depth  existing  when  the  work 
was  commenced.  The  width  of  this  channel  diminishes  continuously  by 
the  advance  of  the  Middle  Ground  Shoal  upon  its  northern  border. 

An  annual  outlay  will  be  necessary  to  maintain  the  dredged  channel 
ontil  the  permauent  improvement  of  this  harbor  shall  have  been  author- 
ized by  Congress. 

The  enforced  cessation  of  work  on  account  of  no  appropriation  for  the 
fiscal  year  ending  June  30, 1888,  has  resulted  in  further  injury  to  the 
jetties  and  the  postponement  of  relief  to  navigation. 

July  1, 1887,  amount  available $11,424.83 

July  1 ,  1888,  amount  expended  during  fiscal  3  ear,  exclusive  of 

liabilities  outstanding  July  1,1887 $9,554.85 

July  1, 1888,  outstanding  liabilities .•. .  684.14 

10,238.99 

July  1. 1888,  balance  available 1,185.84 

Amount  appropriated  by  act  of  August  11, 1888 35,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 36, 185. 84 

f  Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    25, 000.00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     barbor  acts  of  1866  and  1867. 

(See  Appendix  P  4.) 

5.  Choctawhatchee  River,  Florida  and  Alabama. — The  present  plan  of 
improvement  was  adopted  in  1872  and  modified  in  1880,  pursuant  to  an 
examination  made  under  the  act  of  March  3, 1879.  It  contemplates  tbe 
improvement  of  the  river  from  its  mouth  to  Newton,  Ala.,  an  estimated 
distance  of  252  miles,  so  as  to  obtain  a  low- water  navigable  channel 
from  its  mouth  to  Geneva,  and  a  navigable  high-water  channel  from 
Geneva  to  Xewton,  Ala. 

The  expenditure  up  to  June  30,  1888,  of  $84,788.84,  has  resulted  in 
giving  a  navigable  channel  at  mean  low  water  from  the  mouth  of  the 
river  to  Geneva,  and  a  partially  improved  channel  from  Geneva  to  Pates 
Creek,  a  distance  of  25  miles  (12  miles  below  Newton,  Ala.). 

July  1,  1887,  amount  available $5,284.98 

JnlV  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jul  v  1,1887 $3,073.82 

July  1.  1888,  outstanding  liabilities 276.39 

3, 3G0. 21 

July  1,  1888,  balance  available 1,934.77 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 11,934.77 

( Amount  (estimated)  required  for  completion  of  existing  project 25, 832. 00 

lAmounttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  15,000.00 
"{Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acta  of  1866  and  1867. 

(See  Appendix  P  5.) 

G.  Escambia  and  Conecuh  Rivers,  Florida  and  Alabama. — The  plan  of 
improvement  for  this  river,  adopted  pursuaut  to  partial  examinations 
and  surveys  made  in  1878  and  1870,  contemplates  the  removal  of  snags 
and  snnken  logs  and  other  obstructions  from  the  channel,  closing  cut- 
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■■■.i.-.  w.i!  siirau>  ±v»ni  the  mouth  of  the  river  iit 
^;-:  .  -^— ;.  in  :*:;aiated  distance  of  273  miles,  for 
:..--.»  :.r  nt»"«'Otc: of  timberdown  the  river aftbrd- 

^i-  .  T:—  in-  j.-;*^:  boat  navigation. 

-    -    :ibi«  X:»A  of  $45,325.28  hits  resulted  in 

■_-^.-:  --iw  :az  sz  the  moutli  of  the  river,  and  in 
.-.-■  ->  -i  nk~s<Kiou,  so  that  at  the  present  time 
■  ..    r*i:iur  *Ci.«sfor  steam-boats  drawing  5A  feet 

"»  •■>  Jiawr'*  Landing,  a  distance  of  17  miles, 
..     •:-    ••  ZM  Alabama  State  line. 
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.(.ivni.— The  State  of  Georgia  has  expended  about 
n-itKii;  of  this  river.  The  first  examination  made 
.  -nHftt  States  was  in  1874,  ami  a  plan  of  improve- 
■»  .wik'pwd  which  contemplated  the  removal  of  logs 
j.trtjtfi  and  nutting  through  rock-reefs  where  nec- 
iv:«  j  depth  of  about  3  feet  at  low  water  from  the 
<■  V'JMtan'illo,  (Ja.  The  result  of  the  work  done 
i  Iwn  to  unable  steam-boats  navigating  this 
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8.  Ocmulgee  River \  Georgia. — The  present  plan  of  improvement  is 
based  upon  an  examination  made  in  1875,  when  the  obstructions  were 
found  to  be  snags,  sand  and  gravel  bars,  rock-reefs,  overhanging  trees, 
and  submerged  rafts,  in  a  shittiug  and  tortuous  channel,  with  a  varying 
depth  of  from  22  inches  to  4  feet  at  low  water.  The  project  for  the  im- 
provement of  the  river  contemplates  the  removal  of  these  obstructions. 

The  expenditure  up  to  June  30, 1888,  of  $62,533.72  has  resulted  in 
securing  a  good  uavigable  channel  at  low  water  between  Hawkinsville 
and  the  junction  of  the  Oconee,  while  many  of  the  more  serious  obstruc- 
tions have  been  removed,  but  it  has  not  been  possible  to  maintain  this. 
On  May  23, 1888,  a  steam  snag-boat  for  joint  use  upon  this  river  and  the 
Oconee  was  completed  and  delivered  to  the  United  States  under  con- 
tract with  Messrs.  M.  A.  Sweeney  &  Bro.,  of  Jefferson ville,  Ind.,  imme- 
diately equipped  for  service  and  placed  at  work  on  the  Oconee. 

July  1, 1887,  amount  available $6,936.78 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $4,970.50 

July  1, 1888,  outstanding  liabilities 82.45 

5,052.95 

July  1,  1888,  balance  available I,8b3.83 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 16, 883. 83 

:  Amount  (estimated)  required  for  completion  of  existing  project 55, 500. 00 

;  Ainoun  t  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    20, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  8.) 

9.  Flint  River,  Georgia. — The  present  project  for  the  improvement  of 
this  river  was  adopted  in  1873  and  modified  in  1880,  the  object  of  the 
original  project  being  to  afford  a  channel  100  feet  wide  and  3  feet  deep 
at  ordinary  low  water  from  its  mouth  up  to  Albany,  Ga.,  and  of  the 
modification  to  improve  for  high-water  navigation  that  portion  of  the 
river  between  Albany  and  Montezuma.  The  river  before  the  improve- 
ment was  commenced  was  only  navigable  at  low  water  from  its  mouth 
up  to  Bainbridge,  and  even  that  portion  was  narrow,  crooked,  and  dan- 
gerous. The  expenditure  up  to  June  30,  1888,  of  $113,917.23  has  re- 
salted  in  obtaining  a  high- water  channel  from  its  mouth  up  to  Albany 
and  a  low- water  channel  of  the  projected  depth  from  its  mouth  up  to 
Bine  Spring  Shoal,  about  4  miles  below  Albany;  also  a  partially  com- 
pleted high-water  channel  over  that  portion  of  the  river  between  Al- 
bany and  Montezuma. 

July  1,  1637,  amount  available $12,403.28 

July  1,  1&&&)  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $9,290.75 

July  1,  1&44,  outstanding  liabilities 834.22 

10,124.97 

Jalv  1,  1888,  balance  available 2,278.31 

Amount  appropriated  by  act  of  August  11,  1888 20,000.00 

Amoant  available  for  fiscal  year  ending  June  30,  1889 22,278.31 

{Amount  (estimated)  required  for  completion  of  existing  project 63, 000. 00 
Amoo  n  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18o6  and  1867. 

(See  Appendix  P  10.) 
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nvigable  channel  from  the  mouth  of  the  river  to  the  foot  of  Tallassee 
Beefs,  2  miles  below  the  town  of  Tallassee,  a  distance  of  48  miles, 
with  a  least  depth  of  3  feet  and  a  width  of  60  feet  at  low  water,  by  the 
removal  of  logs  and  snags  from  the  chaunel,  cutting  overhanging  trees 
from  the  banks,  excavating  the  prescribed  channel  through  ceitain  rock- 
reefs,  and  removing  certain  sand  and  gravel  bars  by  works  of  contrac- 
tion and  by  dredging. 

The  expenditure  up  to  June  30,  1883,  of  $30,700.86  has  resulted  in 
desiring  out  all  logs  and  snags  from  the  river  channel  and  improving 
one  of  the  rock-reefs,  so  as  to  admit  of  navigation  at  a  moderate  stage 
of  water  for  a  distance  of  48  miles  from  the  mouth  of  the  river. 

July  l,  If87,  amount  available $5,428.6? 

July  1,  1£8S,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 18b7 $3,611.53 

July  1,  1838,  outstanding  liabilities 520.15 

4,131,68 

July  1,  1883,  balance  available 1,296.99 

Amount  appropriated  by  act  of  August  11,1888 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 8, 796. 99 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890, 

1      for  maintenance 5,000.00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  13.) 

13.  Cahaba  River,  Alabarna.— Under  the  act  of  Congress  approved 
Jane  23,  1874,  and  an  act  approved  June  14, 1880.  examinations  and  a 
partial  survey  of  this  river  were  made  in  1874  and  in  1880.  pursuant  to 
which  the  present  plan  of  improvement  was  adopted.  This  contem- 
plates a  channel  GO  feet  wide  and  3  feet  deep  at  low  water  from  the 
month  of  the  river  to  Centreville,  Ala.,  a  distance  of  SS  miles,  by  re- 
moving logs  and  snags  from  the  channel,  cutting  overhanging  trees 
from  the  banks,  protecting  caving  banks  from  further  erosion,  remov- 
ing rock-reefs,  gravel-bars,  and  sand-bars  by  excavation,  and  by  works 
of  contraction  and  widening  the  narrow  portions  of  the  river,  all  at  cer- 
tain specified  points. 

The  exi>endituro  up  to  June  30,  1888,  of  $29,098.15,  has  resulted  in 
clearing  the  river  channel  of  logs  and  snags  and  removing  overhanging 
trees  frpm  the  mouth  of  the  river  to  Centreville,  and  in  maintaining 
this  degree  of  improvement  up  to  the  close  of  the  fiscal  year  ending 
Jnne  30,  1886.  Since  that  time  no  work  has  been  done  because  of  the 
proviso  in  the  river  and  harbor  act  approved  August  5, 1880,  that  "no 
part  of  said  sum  ($7,500  appropriated  for  this  work)  shall  be  expended 
until  the  officer  in  charge  shall  have  reported  that  the  railroad  and 
other  bridges  across  said  river  have  been  provided  with  good  and  suffi- 
cient draw  openings."  These  bridges  continue  to  obstruct  the  naviga 
tion  of  the  river,  not  having  been  provided  with  draw  openings.  The 
working  plant  of  the  Cahaba  River  has  been  transferred  to  the  Escam- 
bia and  Conecuh  improvement.  Legislation  is  recommended  to  remove 
these  obstructing  bridges. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  the  removal  of  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks  and  to  the  progressive  improvement  of 
the  river  channel  in  conformity  with  the  modified  project  which  is  given 
in  the  letter  of  transmittal  herewith,  provided  the  existing  legal  impedi- 
nents  to  the  progress  of  this  work  shall  be  removed. 
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July  I,  l^?.  amount  available .....     $7,801.85 

July  1.  IsSte-,  balance  available .....—„„.„      7, BOI. 85 

i  Amount  i.P3liuia (<■<!>  required  for  completion  of  exiatine;  project. ...  157,500.00 

1  Amount  that  ran  be  profitably  expended  inflacalyeareadiuJaMSOLliSO    80.0CP0.00 

\Sntnuitiiil  iu  compliance  with  requirements  of  section*  Sof  river  and 
lurbor  acta  of  1S56  and  1(567. 
(See  Appendix  P  14.) 

1-1.  Alabama  Rirrr.  Alabama. — The  plau  of  improvement  adopted  pur- 
suant to  »n  examination  and  partial  survey  of  tain  river  made  under  an 
act  of  Congress  approved  March  3,  1375,  contemplated  obtaining  a 
ehamioliWOtwt  in  width  and  4  feet  in  depth  at  low  water  from  the  month  , 
of  the  Alabama,  50  miles  above  Mobile,  to  Wetumpka,  A**-,  a  distance  ' 
of  ;ti!3  miles,  by  the  removal  of  suags.  logs,  etc.,  from  the  channel,  cut- 
ting overhanging  trees  from  the  banks,  protecting  caving  banks  from 
further  erosion  and  removing  rock-reefs,  gravel  and  sand  bars  by  blast- 
ing, dredging,  and  works  of  contraction  at  certain  specified  points  of 
the  river.  The  expenditure  up  to  June  30.  liiJJS.  of  $142,713.56  has  re- 
sulted in  clearing  the  river  channel  from  its  month  to  Wetumpka  of  all 
logs  and  snaps  obstructing  navigation,  and  in  maintaining  this  degree  of 
improvement.  Works  of  contraction  have  been  constructed  to  a  lim- 
ited extent,  but  it  baa  not  been  practicable,  with  the  funds  available, 
to  keep  them  in  repair  nor  to  extend  them  or  modify  them  as  required. 
For  several  years  past  operations  have  been  almost  exclusively  cou- 
rt i  led  to  the  removal  of  snags  from  the  channel.  Since  the  commence- 
ment of  work  in  1878.  the  removal  of  10,660  of  these  obstructions  has 
been  reported. 

,»m!\  I,  l;W,  amount  available $10,031.3? 

Juli  I,  liW,  amount  expended  during  fiscal  Tear,  exclotdvc  of 

I i.«  outstanding  Joly  I.  1SB7 -. $7,804-13 

July  1,  IS$~.  outstanding  liabilities 630.31 

6,443.3* 

July  I,  IA¥,  balance  available '  1,618.23 

\ui.ihhi  appropriated  by  act  of  August  11,  ItiaS 20,000.00 

lw*nnl  available  for  fiscal  year  ending  June  30. 13S 21,648. 23 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 1886. 

Under  the  provisions  of  section  C  of  the  river  and  harbor  act  approved 
August  5, 1886,  Captain  Hoxie  was  charged  with  resurvcy  of  outer  and 
inner  bars  at  Pensacola,  Fla.,  which  has  not  yet  been  completed  owing 
to  insufficient  amount  of  the  allotment  practicable  for  this  purpose 
from  the  appropriation  for  examinations  and  surveys  made  by  the  act. 
The  officer  in  charge,  in  a  communication  to  this  office  dated  March  7. 
1888,  recommended  a  specific  appropriation  of  $<~>,000  for  the  purpose 
of  making  proper  survey  and  examination  at  this  locality,  and  his  com 
munication  was  transmitted  to  Congress  from  the  War  Department 
March  15, 1888,  and  printed  as  House  Ex.  Doc.  No.  226,  Fiftieth  Con- 
gress, first  session.    (See  also  Appendix  P 17.) 

IMPROVEMENT  OF  THE  HARBOR  OF  MOBILE,   OF  WARRIOR,   TOMBIG- 

-   BEE,   AM)   BLACK  WARRIOR    RIVERS,  ALABAMA,  AND  OF    CERTAIN 

RIVERS  IN  MISSISSIPPI — IMPROVEMENT  OF  CHANNEL  TO  BILOXI  BAY. 

Officer  in  charge,  Maj.  A.  N.  Dainrell,  Corps  of  Engineers. 

1.  Mobile  Harbor y  Alabama. — The  present  project  for  the  improvement 
of  this  harbor  was  adopted  in  March,  1880,  the  object  being  to  afford 
a  channel  of  entrance  irom  the  Gulf  of  Mexico  to  the  city  of  Mobile  of 
200  feet  width  and  not  less  than  17  feet  depth  at  mean  low  water. 

The  channel  had  originally  a  minimum  depth  of  5J  feet  through  Choc- 
taw Pass  and  8  feet  in  Dog  Kiver  Bar. 

This  was  deepened  by  dredging,  under  appropriations  from  1826  to 
1S52  of  8228,830.08,  to  10  feet  through  both. 

In  1860  the  channel  in  Choctaw  Pass  had  shoaled  to  7J  feet. 

From  1870  to  1878  the  channel  was  deepened  by  dredging  to  13  feet, 
under  appropriations  amonntiug  to  $401,000. 

On  the  present  project  the  amount  expended  to  June  30, 1887,  is 
£747,561. 10,  and  resulted  in  obtaining  a  channel  with  a  minimum  width 
of  140  feet  and  a  maximum  width  of  300  feet,  a  minimum  depth  of  17 
feet  and  a  maximum  depth  of  23  feet. 

The  amount  expended  during  the  fiscal  year  ended  June  30, 1888,  is 
$2,281.06,  and  was  used  in  construction  of  pile  clusters  to  mark  dredged 
channel,  care  and  preservation  of  boats  and  property,  and  in  making 
an  examination  to  ascertain  condition  of  dredged  channel  in  June,  1888, 
there  not  being  sufficient  money  available  to  accomplish  anything  on 
the  improvement. 

The  channel  has  shoaled  so  that  now  the  minimum  depth  is  14  feet 
and  maximum  23  feet. 

The  act  of  August  11, 1888,  making  appropriation  for  this  harbor, 
provides  for  continuing  the  improvement  on  enlarged  project  for  secur- 
ing a  channel  23  feet  deep  and  280  feet  wide.  This  channel  was  esti- 
mated to  cost  $1,500,000.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1885,  page  1374.) 

The  amount  available  and  appropriation  asked  for  is  to  be  applied  to 
continuing  the  improvement  in  accordance  with  the  modified  project. 

July  1,  1>*97,  amonnt  available $2, 438. 90 

July  1,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 2,281.00 

July  1,1888,  balance  available 157.84 

Amount  appropriated  by  act  of  August  11,  1888 250, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 250, 157. 84 
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vement  previously  made  of  42  miles  of  river  from  a  point  one-half  mile 
ibove  the  mouth  to  a  point  one-half  mile  below  Millwood. 

Jolyl,  18*7,  amount  availablo $17,242.90 

Joly  1.  l£dd,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 16,940.00 

Jily  1,  1838,  balance  available 302.90 

Aaoont  appropriated  by  act  of  August  11, 1888 18,000.00 

Aaoont  available  for  fiscal  year  ending  Juno  30,  1889 18, 302. 90 


1  Amount  (estimated)  required  for  completion  of  existing  project 16,714. 62 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June  30, 1890    17, 000. 00 
8obmittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1815G  and  1807. 

(See  Appendix  Q  3.) 

k.  Tombigbee  River,  Alabama,  from  Walker's  Bridge  to  Fulton. — This 
a  new  work.    To  comply  with  the  requirements  of  the  river  and  har- 
act  of  August  5, 188C,  a  preliminary  examination  and  survey  were 
le  of  the  "Tombigbee  .River  to  ascertain  what  improvement  is  nec- 
to  make  said  river  continuously  navigable  from  Vienna,  Ala., 
Walker's  Bridge,  Mississippi,"  and  the  report  thereon  accompanies 
[this  report  as  Appendix  Q  10. 

The  proposed  improvement  contemplates  the  removal  of  snags  and 
rirerhauging  trees  to  obtain  a  high  water  channel  from  Walker's  Bridge 
to  the  mouth,  at  an  estimated  cost  of  $11,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $4,000  for 
[this  work,  and  a  further  sum  of  $4,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  Juno  30,  1890. 

[iaoimt  appropriated  by  act  of  August  11,  1888 $4,000.00 

I  Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,1890      4, 000. 00 
Stbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,  harbor  acts  of  1306  and  1807. 

f.  Tombigbee  River  from  Fulton  to  Vienna. — The  project  for  the  im- 
provement of  the  river  between  Columbus  and  Fulton  was  adopted  in 
[1873,  the  object  being  to  give  a  good  high- water  navigation  throughout 
'by  the  removal  of  snags  and  overhanging  trees. 

|.  The  channel  before  improvement  was  not  navigable  at  all  from  Ful- 
ton down  to  Cotton  Gin  Port.  From  Cotton  Gin  Port  down  to  Aber- 
[fcen,  about  35  miles,  it  was  navigable  lor  small  barges  carrying  about 
125  bales  of  cotton.  From  Aberdeen  to  Columbus,  about  05  miles,  nav- 
liption  was  difficult  when  the  river  was  12  feet  above  ordinary  low 
Inter. 
The  project  for  the  improvement  of  the  portion  of  the  river  between 
Columbus  and  Vienna  was  adopted  in  1879,  the  object  being  to  afford 
» channel  of  navigable  width  3  feet  deepduriug  ordinary  low  water. 
Before  the  improvement  was  commenced  the  channel  was  much  ob- 
|*racted  by  snags  and  overhanging  trees,  and  there  was  only  1  foot  of 
liter  on  some  of  the  bars  during  ordinary  low  water. 

The  amount  expended  to  June  30, 1887,  was  about  872,098.7C  (exact 
[ignres  can  not  be  given  for  reasons  stated  in  Warrior  River  Report), 
yiA  resulted  in  the  completion  of  the  proposed  improvement  (during 
(tkeyear  1SSG  in  preservation  of  improvement  already  obtained)  of  that 
S*Hion  of  the  river  from  Fulton  down  to  Columbus,  and  in  giving  such  a 
[tamel  from  Columbus  down  to  Vienna  that  navigation  was  possible 
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on  a  2-foot  rise  for  bouts  drawing  3  feet,  and  the  accomplishment  ofl 
over  one-half  of  the  work  projected. 

The  amount  of  $8,552.62  was  expended  daring  the  fiscal  year  eudi 
Juno  30, 1S8S,  and  resulted  in  the  preservation  of  the  improvement 
pievionsly  made  by  contract  of  25  miles  of  the  river  from  Kodgers 
Fields  to  Hancocks. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ex- 
pended in  continuing  the  improvement  as  projected,  and  it  is  expected 
will  complete  it. 

July  1,  1837,  aajonnt  available $7,451.23 

July  1.  1683.  Minimi t  r.n  pcmkil  dm  in;;  (i-.al   year,  r reclusive  nf  liabilities 

Jalyl,  1837 (1,552. 


Amount  available- i'ur  fiscal  year  euiling  Juno  30,  1*SD 7,3 

(See  Appendix  Q  3.) 

d.  Tombigbee  River,  below  Vienna. — The  project  for  the  improvement 
of  this  portion  of  the  river  was  adopted  in  1870, 1  lie  object  being  to  afford 
a  channel  of  navigable  width  and  4  feet  depth  at  ordinary  low  water  from 
the  mouth  up  to  Demopolis,  and  3  feet  deep  from  Deiuopolis  up  tn  Yi- 
cnua. 

Before  the  improvement  was  commenced  the  river  was  navigable  from 
the  mouth  up  to  Bladen  Springs,  143  miles  above  Mobile,  during  the 
entire  year,  but  was  obstructed  by  snags,  From  Bladen  Springs  op  to 
Demopolis,  243  miles  above  Mobile,  navigation  was  suspended  about 
two  months  yearly  during  low  water. 

From  Demopolis  up  to  Vicuna  the  channel  was  much  obstructed  b; 
suags  and  overhanging  trees,  and  the  water  was  so  shoal  on  the  bar 
that  navigation  was  only  attempted  on  a  considerable  rise.  A  railroai 
bridge  at  Jones's  Bluff  also  gave  considerable  trouble. 

The  amount  expended  to  June  30,  1S87,  was  about  $0o,ti9G.59  (exact 
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« 

(Amount  (estimated)  required  for  completion  of  existing  project $G,  888. 38 

Amount  that  can  bo  profitably  expended  in  fiscal; year  curling  June  30, 1800  b\  000.  00 
Submitted  io  compliance  with  requirement  of  sections  2  of  river  and 
harbor  acts  of  18«>  and  18(37. 

(See  Appendix  Q  3.) 

4.  Noxubee  jRfrcr,  Mississippi. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  iii  1880,  the  object  being  to  afford  a 
channel  for  small  river  steamers  from  its  mouth  up  to  Macon,  Miss.,  of 
navigable  width  aud  depth  during  about  nine  months  of  the  year,  or 
when  the  water  is  above  ordinary  low-water  stage. 

The  amount  expended  to  Juiio\'30, 1S87,  was  $38,070.05,  and  resulted 
in  obtaining  a  channel  partially  i in]) roved  from  the  mouth  of  the  river 
op  to  Macon, and  a  wholly  improved  channel  (according  to  project)  from 
Macon  down  to  a  point  28  miles  below  and  from  the  month  of  the  river 
to  a  point  30£  miles  above,  giving  a  river  5S£  miles  wholly  improved 
and  33  miles  partially  improved.  The  amount  expended  during  the 
fiscal  jear  ending  June  30, 1888,  is  8-1,783.85,  and  resulted  in  the  lull 
improvement  of  7  miles  of  river  fronna  point  28  miles  to  a  point  35  miles 
below  Macon,  so  that  there  is  now  (j~)&  miles  wholly  and  20  miles  par- 
tially improved. 

Such  obstructions  as  had  lodged  during  the  last  high  water  in  that 
part  of  the  river  from  Macon  down  wholly  improved  up  to  June  30, 1887, 
were  removed. 

July  1,1887,  amount  available $0,320.05 

July  1,  18-58,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jalyl,  1887 4,  783. 85 

Jalyl,  18S9,  balance  available 1,536.20 

Ambmit  appropriated  by  act  of  August  1 1,  lftrS 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, l-?89 <»,  53(5.  20 

! Anion nt  (estimated)  required  for  completion  of  existing  project 15,245. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  yea  rending. June  30, 18*10     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1807. 

(See  Appendix  Q  4.) 

5.  Pascagonla  River,  Mississippi — The  present  project  for  the  im- 
provement of  this  river  was  adopted  in  1880,  the  object  being  to  afford 
a  channel  of  navigable  width  and  minimum  depth  of  12  feet  at  mean 
low  water  from  Moss  Point  to  the  anchorage  in  the  bay,  and  to  main- 
tain the  river  above  Moss  Point  in  its  improved  condition. 

The  channel  before  the  improvement  commenced  had  a  least  depth 
of  3  feet.  This  was  increased  to  Ih  feet,  with  a  width  of  180  feet,  by 
dredging,  from  1878-1880,  at  a  cost  of  about  615,000. 

From  the  light-house  near  the  mouth  of  the  river  throughout  the  en- 
tire length,  there  is  a  navigable  channel,  obtained  by  the  removal  of 
snags  and  overhanging  trees,  from  18SI  to  18S1,  inclusive,  at  a  cost  of 
about  *  15,000. 

The  amount  expended  during  the  liscal  year  ending  June  30,  1888,  is 
£23.117.70,  aud  resulted  in  obtaining  a  channel,  by  dredging  through 
the  bar  at  the  mouth  of  the  river,  with  a  minimum  width  of  135  feet 
and  a  maximum  width  of  205  feet,  and  a  minimum  depth  of  9.5  feet  at 
nean  low  water. 

The  officer  in  charge  reports  that  it  has  been  necessary  to  increase 
the  estimate  for  the  completion  of  this  work  owing  to  the  hardness  of 
•  portion  of  the  material  to  be  dredged. 
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The  amount  available  and  the  appropriation  asked  for  are  to  be  ex- 
pended ia  the  further  improvement  of  the  channel  according  to  pro- 
ject, and  in  the  removal  of  such  obstructions  in  the  river  above  Moss 
Point  as  have  lodged  daring  the  suspension  of  the  work. 

July  1,  1837,  amount  available $23,603.25 

.Inly  1,  ld63,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,1887 23,117.70 

Jnly  1, 1888,  balance  available 487.65 

Amount  appropriated  by  act  of  August  11, 1888 27,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 27,467.55 

{Amount  (estimated)  required  for  completion  of  existing  project 89,000.00 
Amounttb at  can  be  profitable  expended  in  fiscal  yenrondingJnnc30, 1890    50,000.00 
Submitted  in  compliance-  with  requirements  of  sections 2  of  river  and 
harbor  acts  of  18UG  and  1B67. 
(See  Appendix  Q  5.) 

0-  Harbor  at  Bitoxi,  Mississippi* — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1882,  the  object  being  to  af- 
ford a  channel  of  entrance  from  Mississippi  Souud  to  the  wharves  at 
Biloxi,  of  navigable  width  and  8  feet  deep.  The  channel  before  was 
4J  feet  deep  at  tbosboalest  part. 

The  amount  expended  to  Juno  30, 1887,  was  1970.36,  and  resulted 
in  making  a  survey  of  the  bar  from  Mississippi  Sound  to  Biloxi,  for  the 
purpose  oflocating  the  proposed  channel. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888,  is 
$16,177.05,  and  resulted  in  dredging  a  channel  S  feet  deep  throughout 
at  mean  low  tide,  and  120  feet  wide  from  the  8-foot  curve  outside  in 
Mississippi  Sound,  for  a  distance  of  2,150  feet,  thence  84  feet  wide  for 
a  further  distance  of  2,000  feet,  and  thence  121  feet  wide  a  further  dis- 
tance of  1,030  feet  to  the  8-foot  curve  in  Biloxi  Bay. 

July  1,  1887,  amount  available $16,523.04 

July  1,  1838,  amount  expended  duriug  ii.ical  year,  exclusive  of  liabilities 

outstanding  July  1, 1SJ7 16,177. 05 
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river,  from  Edinburgh  to  Carthage,  24$  miles,  so  that  boats  of  3i  feet 
draught  can  navigate  safely  ou  a  rise  of  5  feet  above  ordinary  low 
water. 

July  1,  1887,  amount  available $1,113.51 

July  1,  1688,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 .' 1,058.59 

July  1,  1888,  balance  available 54.92 

Amount  appropriate*}  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  Juue  30,  1889 5, 054. 92 

{Amount  (estimated)  required  for  completion  of  existing  project 5,964.00 

Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30, 1890  6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  Q  7.) 

8.  Pearl  River,  Mississippi  from  Jackson  to  Cartilage. — The  present 
project  for  the  improvement  of  this  portion  of  the  river  was  adopted  in 
1880,  the  object  J)eiug  to  obtain  a  channel  of  5  feet  depth  and  of  naviga- 
ble width  throughout. 

Before  the  improvement  was  commenced  navigation,  even  during  high 
water,  was  difficult  on  account  of  suags  and  overhanging  trees. 

The  amount  expended  to  June  30, 1887,  was  $18,760.40,  and  resulted 
in  such  improvement  of  .09  miles  of  river  from  Carthage  down  to  Par- 
tins  Bluff,  that  boats  of  3  feet  draught  of  water  can  navigate  this  dis- 
tance on  a  4-foot  rise  above  ordinary  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888,  is 
41,070.62,  and  resulted  in  the  improvement  of  62  miles  of  river  from 
Carthage  down  to  a  point  1  mile  below  Harvey's  Bluff,  so  that  light- 
draught  boats  can  navigate  this  distance  with  comparative  safety  on 
a  3-foot  rise  above  ordinary  low  water. 

July  1,  1887,  amount  available $1 ,  980.  GO 

Jnlv  1,  1888,  amount  expended  during  Iiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 1,979.62 

Jnly  1,  1888,  balance  available .1M 

Amount  appropriated  by  act  of  August  11,  18WH 2, 500. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889 2, 500. 98 

[Amount  (estimated)  required  for  completion  of  existing  project 26, 500. 00 

J  Amount  that  can  be  profitably  expended  in  Iiscal  year  ending  Juno  :•(>,  1890      5,000.00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 

rSee  Appendix  Q  8.) 

0.  Pearl  River,  Mississippi,  below  'Jackson. — The  present  project  for 
the  improvement  of  this  portion  of  the  river  was  adopted  in  1880,  the 
object  being  to  obtain  a  channel  5  feet  deep  at  ordinary  low  water  and 
of  navigable  width  from  the  mouth  of  the  river  up  to  Jackson. 

Before  the  improvement  the  river  was  not  navigable  at  all  at  low 
water  and  was  difficult  at  high  water. 

The  amount  expended  on  the  work  to  June  30,  1887,  was  887,307.50, 
and  resulted  in  the  complete  improvement  of  that  section  of  the  river 
from  the  head  of  the  cut-off  near  the  head  of  West  Pearl  lliver  down 
to  the  mouth  at  the  Rigolets,  a  distance  of  51  miles,  and  the  partial  im- 
provement of  the  river  from  Jackson  down  to  the  cutoff,  a  distance  of 
Ll>4  miles. 

Tbeamouut  expended  during  the  fiscal  year  ending  June  30,  18S8,  is 
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84,807.95,  and  resulted  in  ttio  closing  of  Farr  Slough,  situated  23  miles  "/ 
above  the  New  Orleans  and  North  Easton  Railroad  Bridge. 

July  1,1867,  amount  available $4,817.50 

July  1,  1088,  amouu(  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  18-7 4,807.95    . 

July  1,1888,  balance  available 0.55 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

AmountavnilaulnforiiHc.il  year  ending  Juno  30, 1889 :... 15,009.55 

{Amount  (estimated)  required  for  completion  of  o listing  project 65,000.00 
Amount  that  can  be  profitably  expended  in  tiscalyoar  ending  J  line  30, 1890    30,000.00 
Submitted  III  compliance  wfr-li  requirements  of  sections  2  of  river  and 
harbor  acta  of  Wiitf  and  181". 
(See  Appendix  Q  9.) 

EXAMINATION  AND  SURVEY  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 
188(i. 

It  appearing,  after  preliminary  examination  by  tile  local  engineer, 
that  the  locality  was  worthy  of  improvement,  Major  Damrell  was 
charged  with  survey  of  the  Tomhigbee  Hirer  to  ascertain  what  improre- 
mentU  necessary  to  make  mid  rirer  continuous])/  navigable  from  Vienna, 
Ala.,  to  Walker's  Bridge,  Miss.,  the  results  of  which  are  still  incomplete, 
but  will  be  submitted  when  received. 

For  preliminary  report  on  this  survey  see  Appendix  Q  10. 

INSPECTION   OF     THE 

Inspecting  officers,  Maj.  W.  II.  Hotter,  Corps  of  Engineers,  to  Octo- 
ber 31,  18S7,  and  (lapt.  \V.  L.  t'isU,  Corps  of  Engineers,  since  that  date. 

The  inspecting  officer  in  his  annual  report  states  that  the  channel  re- 
quired by  law,  vise,  "through  the  jetties"  at  the  mouth  of  South  Pass 
"2(1  feet  in  depth,  not  less  than  200  feet  in  width  at  the  bottom,  and 
having  through  it  a  central  depth  of  30  feet  without  regard  to  width," 
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IMPROVEMENT  OP  VARIOUS  WATER-COURSES  IN  THE  STATE  OP  LOU- 
ISIANA, AND  OP  BAYOU  PIERRE,  MISSISSIPPI — IMPROVEMENT  OP 
SABINE  PASS,  TEXAS. 

Officers  in  charge,  Maj.  W.  H.  Hcuer,  Corps  of  Engineers,  until  Octo- 
Ikt  ;»1,  18S7;  since  which  date  Capt.  W.  L.  Fisk,  Corps  of  Engineers. 

1.  Tchefuncte  River  and  Bogue  Falia,  Louisiana. — The  river  is  naviga- 
ble for  steamers  drawing  5  feet  to  Old  Landing,  about  10  or  12  miles 
above  its  mouth,  and  then  for  lighter-draught  schooners  to  Covington, 
about  2  miles  further  up  on  the  Bogue  Falia.  The  bar  at  the  mouth  of 
the  river  had  a  depth  of  4J  feet  on  it  at  the  lowest  stage- of  the  water. 
The  project  for  the  improvement  of  the  river  was  made  in  1880,  and 
contemplated  the  removal  of  overhanging  trees,  logs,  etc.,  in  channel, 
and  the  dredging  of  the  bar  at  its  mouth. 

The  obstructions,  such  as  overhanging  trees,  logs  in  bed,  etc.,  were 
removed,  but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be 
likely  to  reform. 

To  prevent  this,  or  retard  its  reformation,  the  officer  in  charge  in  1884 
recommended  the  building  of  a  breakwater,  extending  into  the  lake  for 
2,500  feet  and  then  dredging  a  channel  through  the  bar. 

With  the  two  appropriations  of  $1,500  each,  made  in  1881  and  1882, 
the  obstructions  below  Covington  were  removed.  Part  of  the  unex- 
j>ended  balance  was  used  for  the  construction  of  the  breakwater  extend- 
ing 820  feet  into  the  lake. 

The  original  estimated  cost  of  improving  the  river  was  $5,460,  but 
this  did  not  include  building  a  breakwater  across  the  bar.  The  project, 
as  modified  in  1884,  is  estimated  to  cost  $20,400.  This  has  not  yet  re- 
ct-ivud  the  sanction  of  Congress. 

At  the  close  of  the  fiscal  year  ending  June  30, 1885,  $3,000  had  been 
expended  on  this  improvement,  at  which  time  the  navigation  had  been 
improved  for  schooners  to  Covington -in  consequence  of  removal  ot 
Miags  and  overhanging  trees,  and  it  is  thought  that  the  breakwater  has 
retarded  the  drift  of  sand  on  the  bar  at  the  river's  mouth. 

Twenty-live  hundred  dollars  was  appropriated  by  Congress  in  August, 
1S8C,  to  improve  Bogue  Falia,  between  Old  Landing  and  Covington. 
Early  in  1S87  operations  began,' and  channels  were  cut  through  the  bars 
iu  this  stretch  of  bayou  5  feet  in  depth  and  30  to  (50  feet  wide,  giving 
better  navigation  to  schooners  to  and  from  Covington. 

To  carry  out  the  project  for  making  the  mouth  of  the  Tchefuncte  a 
harbor  of  refuge,  §10,000  will  be  required. 

Otherwise  no  money  for  the  further  improvement  of  this  stream 
during  the  fiscal  year  ending  June  30, 1890,  is  required. 

July  1,  liW,  amount  available $727.13 

July  1,  18"!^,  amount  expended  during  lineal  year,  exclusive  of  liabilities 
nil t standing  July  1,1*87 (500.00 

■July  1,  l*-ii,  balaneo  available 127.  TJ 

'See  Appendix  S  1.) 

1\  Tick/aw  River  and  its  tributaries,  Louisiana. — In  1870  Congress  au- 
thorized an  examination  of  this  river.  A  project  was  submitted  in  1881 
to  clean  out  the  river  and  its  navigable  branches — the  Natalbany, 
Dlood,  and  Ponchatoula  rivers — by  removing  logs,  snags,  trees,  etc.,  at 
an  estimated  cost  of  $10,230. 

in  ISSl-SiVSti  Congress  made  appropriations  aggregating  $6,000, 
and  *JO  miles  of  the  Tickfawand  the  Natalbany.  to  Springfield,  the  head 
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of  navigation,  have  been  improved.    Work  whs  also  done  on  the  l'on- 
chatonla  aa  far  as  it  was  thought  advisable. 

The  Blood  Itiver  van  also  cleaned  ont  an  far  aa  navigable.     Only  a 
little  wood  and  some  saw-logs  arc  carried  or  floated  on  this  stream. 

The  improvement  is  not  permanent,  as  obstructions  will  reform  in  all 
these  streams.  j 

The  work  has  been  completed  in  accordance  with  the  original  project.  * 
The  officer  in  charge  ci.lla  attention  to  the  fact  that  most  of  the  obstruc-  * 
tions  in  these  rivers  are  caused  by  the  careless  felling  of  trees  for  lum-  4 
ber.  .   | 

July  1,  WW,  amount  available 8290.04  4 

July  1,  lHrti,  ntiiowit  cixpi-ndail  [Inrinj!  fiscal  year,  exclusive  of  liabilities  J 

oiitHtniuliii"  Jiilyl,  1HH7 120.00  J 

July  1,  IhHH,  biilniien  available 170.04    J 

Amonnr  aiiimipriiiU'clliyiiotof  August  11, 1888 1,000.00    \ 

Amount  available  fur  lineal  year  enuinji  June  30,  1880 1,170.04    i 

(See  Appendix  S  .'i.) 
3.  Amite  River,  Louisiana. — Before  improvement  the  "river  was  ob- 
structed by  snags,  sunken  logs,  and  trees.    One  or  two  small  steam-boats  '-' 
and  a  lew  Bailing  vessels  were  employed  in  the  commerce  of  the  river.    In 
1880  a  project  was  made  to  remove  obstructions  above  Bayou  Manchac,   . 
so  as  to  get  5  fcCt  depth,  as  far  as  appropriations  would  permit.    Eight 
thousand  dollars  was  appropriated,  and  tho  improvement  of  40  miles    ! 
of  river  above  Bayou  Manchac  was  contracted  for.    The  work  was  ot   ; 
little  benefit  to  commerce.    In  1881  $5,000  more  was  appropriated  to   ! 
continue  the  work.     In  18S3  tho  project  was  modified  bo  as  to  improve 
tho  river  below  Bayou  Manchac,  and  work  was  done  upon  about  8  miles   J 
of  tho  river. 

In  1886  $2,000  more  was  appropriated  to  continue  the  improvement. 
This  was  applied  to  that  portion  of  the  river  below  Bayou  Manchac,   ; 
and  principally  between  then*  and  Tort  Vincent.    Work  was  resumed 
in  November,  1S8!>,  and  completed  in  January,  1887,  and  the  channel 
cleared. 

Tho  improvement  is  not  a  permanent  one,  as  new  obstructions  will 


1  . 
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The  amount  expended  during  fiscal  year  ending  June  30;  1885,  was 
83,750.121  for  care  of  property,  gauge-readings,  and  continuing  im- 
provement. Much  relief  has  been  given  to  commerce  by  removal  of 
snags,  etc. 

The  project  adopted  is  that  for  the  canalizing  of  the  bayou,  connect- 
ing it  with  the  Mississippi  by  a  lock  at  its  head.  This  improvement  is 
estimated  as  costing  $450,000,  with  $31,000  annual  expense  of  main- 
tenance, this  including  $22,500  interest  on  original  cost  of  $450,000  at  5 
per  cent- 
July  1.  1W,  anion ut  available    $71).  61 

Jnl y  1,  18^8,  balance  available 79. 01 

Amount  appropriated  by  act  of  August  11,  1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 50, 079.  Gi 


j 


....  400.000.00 
1890  100,000.00 
and 
[     2 1 a  rbor  act  s  o f  18&»  and  1^7. 

(See  Appendix  S  5.) 

5.  Ilaynu  Terrebonne ',  Louiaiana. — This  work  was  examined  by  di- 
rection of  Congress  in  1879.  The  estimated  cost  of  tho  improvement 
was  81S,«*$0U,  afterwards  increased  to  $38,800,  and  was  to  consist  of 
dredging  a  cbaunel  4  feet  deep,  and  clearing  out  all  obstructions  to 
Honuia.  La. 

The  following  amounts  have  been  appropriated  by  Congress :  in  1880, 
610.000;  in  1881,88,800;  in  1882,  $7,000;  1880,  $  10,000 ;  total,  $35,800. 

When  this  work  was  commenced  in  1880,  the  Bayou  Terrebonne,  in 
many  places,  was  but  little  more  than  a  drainage  ditch,  being  but  11 
feet  wide  where  the  dredge  commenced  work.  The  first  7i  miles  of 
dredging  terminated  about  15.V  miles  below  Houma. 

In  1882,  work  was  resumed  and  contiuued  to  within  about  10i  miles 
i»f  Hounin.  Tn  1886,  work  was  again  resumed,  and  during  the  iiscal 
vrsir  18Si>-\S7,  the  channel  was  lengthened  4.1  miles.  The  dredge  con- 
tinuing work  until  December  17,  1887,  carried  tho  channel  to  the  rail- 
ruad  depot  at  Ilouma  and  there  dug  a  turning-basin,  which  completes 
rbe  work  according  to  the  approved  project  and  within  the  estimated 
•iwt.  viz,  $3,000. 

To  maintain  will  require  annual  dredging  at  an  estimated  cost  of 
*I.UOO. 

.'\  Iv  1.  l-*?7,  amount  available §13,891. 13 

>i!»  1.  l*rr-,  amount  oxpeuded  during  iiscal  \onrf  excluwivo  of  liabilities 
-ii,  landing  .July  1,  1&37 - 3,371.46 

'■-i\  I.  I***,  balaiii.'ii  available 519.  <>7 

Afuniit  appropriated  by  act  of  August  LI,  l^eH 3,000.00 

Aii.-n;:  available  for  tiscal  year  ending  Juuti  30,  \Hi\) 3, 511).  07 

See  Appendix  JS  0.) 

*5.  Bayou  Plaqucminc,  Louisiana. — This  is  a  new  work.  To  comply  with 
-«•  requirements  of  the  river  aud  harbor  act  of  August  5,  1880,  a  pre- 
-  miliary  examination  and  survey  were  made  of  the  mouth  of  Plaque- 
fcine.  with  a  view  to  its  connection  with  the  Mississippi  Kiver  by  locks 
j-nl  also  liayou  I'laqnemino  and  other  connecting  streams  to  form  the 
U>t  route  to  Grand  Lake,  Louisiana.  The  report  of  the  result  of  the  sur- 
vey is  printed  in  Senate  Ex.  Doc.  No.  21,  Forty-ninth  Congress,  second 


■170        KKl'OKT  OF  THK   CHIEF   OF  ENGINEEK8,  U-  8.  A*MT. 
session,  aud  also  as  Appendix  8  21,  of  the  Report  of  ibe  Chief  of  L' 

men  be  1SK7. 

Tho  proposed  project  provides  for  the  opening  of  the  *****  r 
indicated  by  removal  of  snags  and  dredging:,  an.l  construciuis a 
at  Mm  mouth  of  Bayou  Plaquetnine  at  an  estimated  wet  of  »I-«^ 

The  river  and  harbor  net  of  August  11, 1888,  appropriates  »1«M 
for  thin  work,  and  a  further  sum  of  $200,00"  may  I*  P1™1^,* 
peiidod  in  continuing  it  during  the  fiscal  year  ending  June  x>,  l«w. 
Amount  »i»proprUtoil  l.y  net  of  Angiwt  11,  1888 ^J1* 

(Amount  (eatlmatffil)  roquliwl  for  completion  of  exiatiug  project.—.-  [■ 
A ii  linn  ■-.in  1"'  [UMiit  nti  I  v  ex  iiniilcil  in  fiscal  year  eliding  Jon**, 
1800 -■-:— 
SiilirolUu.l  In  .loinjrtiwirn  with  enquire  merits  of  section*  2  of  n"r 
wiiili»Uinr  uuIji  of  ItflSO  nnrt  1S67. 

7.  JBayoH  Courlahlcau,  Zokmmhw.— An  examination  wasmadeoftl 
stream  in  1870.     The  estimated  cost  of  improving  it  below  lort  t 
was  (40,000. 

In  June,  1880,  Congress  appropriated  $7,500  to  commence  w 
project  being  to  close  some  of  the  bayous  that  at  high  water  i 
UioCourtublenu  and  thus  force  all  the  water  flowing  out  of  tli 
over  the  I  <i(  tie  Devil  liar  at  its  mouth. 

After  this  bur  was  removed,  locks  and  dams  were  to  be rconL, 
so  as  to  give  slackwnter  navigation  to  Washington,  La.  In  1>" ■■■ 
estimate  was  increased  to  $78,500,  and  provided  for  a  masoDry  mates 
a  timber  lock,  r 

In  1882  one  dam  was  built  on  the  Big  Fordoche,  another  in  the  I 
Fordoche,  and  trees  were  slashed  in  some  of  the  smaller  bayous  w 
view  to  checking  tho  flow  of  water  through  them.  Tho  effect  was  t< 
crease  the  depth  of  water  over  Little  Devil  Bar. 

In  1884  ouo  of  tho  dams  was  cut  and  Little  Devil  Bar  reformed- 
1885  this  dam  was  rebuilt  ami  the  other  dam  which  was  damaged 
repaired. 

In  1880,  these  two  dams  were  again  repaired  aud  another  v 
completed  in  Bayou  Kiiglish, 

1  the  Al.-ll. i!".il. ;',;i   l.;vVNU-l  til."  ■■^-.'-     '■■""   !"     "'-  '  ' 
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■ 

( Amount  (estimated)  required  for  completion  of  existing  project $7, 107. 90 
Amount  t  bat  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1890      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1666  and  1867. 

(See  Appendix  S  10.) 

•  8.  Calcasieu  River  and  Pass,  Louisiana. — In  1874  and  again  in  188--'83 
dredged  channels  were  cut  through  the  flats  in  Calcasieu  Lake  above 
Calcasieu  Pass. 
The  dredged  channel  was  8  feet  deep  and  70  feet  wide  by  7,500  feet 

In  1SS5  this  channel  had  again  shoaled  to  a  depth  of  3A  feet  and 
ffteeded  redredging,  but  an  unfortunate  wording  of  the  appropriation, 
••Improving  Calcasieu  River,"  prevented  its  application  to  this  work. 
188(5  this  was  remedied,  and  funds  heretofore  appropriated  for  Cal- 
Ftuien  River  became  available  for  both  the  pass  and  the  river.    Con- 
tacts were  made  in  1880  for  building  two  lines  of  piles  and  planking 
[about  120  feet  apart  and  a  mile  or  more  in  length,  between  which  a 
Channel  J  00  feet  iu  width  and  C  feet  in  depth  was  to  be  dredged,  and  the 
tseavated  material  thrown  outside  of  the  lines  of  the  piles. 

The  excavation  of  a  channel  100  feet  wide  and  C  feet  deep  through  a 
[.tar  at  the  junction  of  the  river  and  lake  was  included  in  the  contracts. 

Work  was  commenced  on  the  lines  of  piles  and  planking  in  the  winter 
of  1880.  In  the  spring  of  1887  operations  were  resumed  and  the  pile- 
TOrk  and  planking  partially  completed,  when  the  contract  was  annulled 
January  3, 1888. 

During  this  long  delay  the  revetment  was  badly  damaged  by  the  te- 
Rdo,  and  this  showing  the  life  of  timber  to  be  so  short  in  that  locality 
it  was  proposed  to  modify  the  project  so  far  as  to  omit  the  revetment. 

This  was  approved  by  the  Chief  of  Engineers,  January  12,  1888,  and 
authority  given  to  do  tho  work  with  Government  plant. 

Under  this  authority  work  was  begun  in  March,  and  is  now  progress 
iag  sat  isfactor  i  ly . 

The  results  will  not  be  permanent,  but  it  is  thought  that  the  improve- 
ment on  the  lower  bar  will  last  much  longer  than  heretofore. 

July  1,  18^7,  amount  available £17,231.37 

Forfeited  to  United  States  by  aiiiiullinent  of  contract 11. 43 

17,  2  If..  HI 

Jilv  1.  l^?1,  amount  expended  during  fiscal  vcar,  exclusive  of 

li'abilitR-s  outstanding  July  1,  18H7 T $10,37<>.2* 

JalvI.1A-i.^,  outstanding  liabilities    632.80 

11.IM )\).  OH 

July  l,l?e**p  balance  available «>, 23(1. 72 

Inonnt  appropriated  by  act  of  August  11,  ltfeW l(J,0OO.Ou 

Amount  available  for  fiscal  year  ending  Juue  30,  lriSD 1(5,  236.  7jJ 

(See  Appendix  S  11.) 

D.  Bayou  Pierre,  MiHStHtippL — The  preliminary  examination  of  this 

bayou  was  authorized  by  Congress  and  made  in  1884. 
A  full  report  of  the  examination  was  published  in  the  Annual  Keport 

•f  the  Chief  of  Engineers  for  1885. 
Part  of  the  bayou  was  deemed  worthy  of  partial  improvement  by  the 

"ttoval  of  logs,  snags,  and  overhanging  trees.  In  August,  18SC,  Con- 
ess  appropriated  $5,000  fortius  work.  With  this  money  the  snag- 
at  formerly  in  use  on  the  Teehe  improvement,  1  hen  no  longer  required 
r  that  work,  was  put  iu  thorough  repair  and  used  for  cleaning  out  the 
700. 
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!'!iv    uauuel  eouteuiplatcd  in  the  project  lias  been  completed. 
l*ho  '.uiproveineut  made  will  not  bo  pcrmameot,  as  the  same  kind 
■osmu'tii'iio  an.'  likely  to  reform  at  any  time. 

i.j   ".    >-7.  .uiwiis:  jvailablo $1,032. 

■,  ■■>-.".  ii!n:ii'.:-  I'tj^iiJi'il  during  lineal  year,  exclusive  of  liabilities 


.  'W.  ju:j:ico  available IB, 

■o  -Yppeudis  S  ISA 

SttiUHf  Vjw.  Texas. — The  object  of  this  improvement  is  to  obta 
■-i;urr.it  tii  is  Wuli  ty  so  as  to  give  an  outlet  to  the  products  of  easts 
s  nit)  wosrom  l-ouisiaiia,  and  give  a  good  harbor  oq  the  Gulf  Cost 
-un;  w:i*  done  here  in  1S7.S  and  1880,  but  the  excavated  channels  i 
.  ":i  iStt'  a  project  was  made  to  get  deep  water  by  means  of  ti 
>  >i"  >i!isii  ai;d  stone,  and  to  dredge  between  them  if  found  new 
\w  ,■*;  limited  total  cost  of  the  work  being  83,177,600.50.  Tbofi 
_  .impropriation*  were  made:  August,  1882,  $130,000;  July,  188 
■Ui>;  Vugust,  ISAi.  $198,750. 
•t^ii.wvvinnwih'vtl  in  1883,  and  has  continued  since,  when  fum 

v  t»i'sj  ;cir*  was  built  out  continuously  from  the  shore  ton  leng- 

•■..■»•  'luuv  than  3  miles,  but  was  only  completed  to  mean  high-ti< 

i-.  .  en-th  of  T.'.'TUfect. 
4  .,iv.iiei!'.irri'f  the  foumlation  course  of  the  outer  mile  of  this  jet 
.  Av  vea  destroyed  by  the  sen,  in  the  absence  of  funds  to  proper 
v     i   i^.-i:'i.>:  damage.    The  other,  or  east  jetty,  foundation  conr 

.     ..t1'.'  ■«■!  iu  length,  measured  from  the  shore  end,  and  is  pra 

v    «.-..i:-:-.ied  up  to  high-water  level  lor  11,100  feet  of  this  length. 

v  mi  t.  dating  the  past  year  has  been  con  fined  to  raising  and  e 

„    i.»   e;i>.     The  depth  of  water  originally  on  the  bar  was  ' 
u   ,i.v  vs:  ^  i  \  shows  the  least  depth  to  lie  S|  leet,  which  is  a  sligi 

. .  „,i  .<    v  ve  the  last  report.     Work  under  the  last  contract  jr. 
,    ■  v.   v  i^-:si  1,  1SS7.  when  the  survey  above  referred  to  was  mad 
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npon  the  onter  bar  was  about  12  feet  at  mean  low  tide,  and  upon  the 
inner  bar  about  13  feet.  The  amouut  expended  during  the  year  was 
fcH&,495.99.  The  total  amount  expended  to  June  30, 1888,  including 
•100,000  subscribed  in  1883  by  the  city  of  Galveston,  is  $1,825,278:83. 
It  has  resulted  in  deepening  the  channel  over  the  outer  bar  to  about  12 J 
feet,  and  that  over  the  inner  bar  to  about  20£  feet.  It  is  proposed  dur- 
ing the  coming  year  to  build  the  shore  branch  of  the  south  jetty  to  cou- 
■rct  with  high  ground,  and  to  extend  the  finished  work  seaward  about 
1  mile.  During  the  fiscal  year  ending  June  30, 1890,  it  is  proposed  to 
complete  the  south  jetty  now  under  construction  to  the  crest  of  the  bar, 
ml  to  build  a  north  jetty  to  the  same  distance. 

My  1,  1S*7,  amount  available J29C.217.1C 

July  1,  1888.  amount  expended  during  fiscal  year,  exclusive 

af  liabilities  outstanding  Julv  1,  1887 $223,000.01 

idyl,  1888,  outstanding  liabilities 20,435.38 

Jaly  1,  18<&,  amount  covered  by  existing  contracts 49, 850. 04 

293,34C.03 

■  '    ■ 

Jnly  1,  lfc83,  balance  available 2,871.13 

Anount  appropriated  by  act  of  August  11,  IBS'? 500,000.00 

inount  available  for  fiscal  year  ending  June  30,  1889 502,871.13 


flmount  (estimated)  required  for  completion  of  existing  project 0,200,000.00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

;    30,1*90 1,000,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\    harbor  acts  of  18G6  and  1807. 

(See  Appendix  T  1.) 

2.  Ship'duinnel  in  Galveston  JJay,  Texan. — The  preseut  project  for  this 
improvement  was  adopted  in  1871,  and  modified  in  1877,  the  object 
being  to  excavate  and  maintain  a  channel  12  feet  deep  and  100  feet 
wide  at  bottom,  through  Galveston  Bay  from  Bolivar  Channel  to  Mor- 
gan?s  Cut,  a  distance  of  about  18.33  miles.  The  average  natural  depth 
of  the  bay  was  about  8.J  feet,  with  a  depth  in  some  places  of  about  7 
feet  The  amount  expended  during  the  year  was  833,099.12.  The  total 
amount  expended  to  June  30,  1888,  is  $323,022.30.  It  has  resulted  in 
the  excavation  of  a  channel  having  an  average  depth  of  14.J  feet  through 
Redtisli  Bar,  a  length  of  about  2  miles,  which  has  maintained  itself  since 
1883,  and  more  recently  in  the  excavation  of  a  channel  12  feet  deep  and 
100  feet  wide,  for  a-  length  of  11,770  feet  immediately  north  of  Bolivar 
Channel. 

The  estimate,  8100,500,  submitted  for  carrying  on  the  work  during 
the  fiscal  year  ending  June  30, 1890,  is  the  amount  required  to  complete 
the  original  excavation,  and  to  maintain  it  one  year.  The  work  is  not 
capable  of  permanent  completion.  It  is  estimated  that  an  annual  ex- 
penditure of  about  880,000  will  be  required  to  maintain  it,  which  may 
J*  reduced  to  850,000  if  the  Government  own  the  plant. 

-r,;Iy  I,  l-"?7,  amount  available $1M,  .r>7(>.  82 

JjIv  1,  lh>-,  amount  expended  during  fiscal  year,  exclusive,  of 

liability  outstanding  July  1,  1**7 \ $2(5,513..r>8 

Jalv  1,  1  *■?:*,  outstanding  liabilities 6, 585.  f>4 

taiv  1,  ltt*9,  amount  covered  by  existing  contracts 114, 199. 00 

147,  21K  12 

iwr  1,  l^f>'Hf  balance  available 7, 278. 70 

laeoant  appropriated  by  act  of  August  11,  188rt 100, 000.  (Ml 

Aaonnt  available  for  fiscal  year  ending  June  30,  1889 107, 278. 70 
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•  ■  «k 

•.  .    ■ 

Hmated)  reqaired  for  completion  of  existing  project  subject 

Bb .' - .1242,000.00     •■ 

lean  be  profitably  expended  in  fiscal  vear ending  Jun«*  30,1890    50,000.00 
incompliance  with  requirements  of  sections  2  of  river  and 
to  of  I«6  and  1867. 

XT4.) 

of  Brazos  River,  Texas.— The  advisability  of  a  farther  prose- 
lb  improvement  under  the  project  adopted  in  1880,.  being 
ft,  the  subject  was  submitted  to  Congress  in  a  special  report 
House  Ex.  Doc.  No.  109,  Fiftieth  Congress,  first  session, 
aoont  expended  to  June  30, 1883,  is  $142,098.43.  It  has  not 
any  uaefal  effect  upon  the  bar. 


►nut  available $17,916.06 

MHmt  expended  during  fiscal  year  exclusive  of 

trtoUnding  July  1, 1837 $1,854.49 

wtatanding  liabilities 10.00 

1,964.49 

Mriance  availablo 16,661.57 

endix  T  5.) 

avallOj  inlet  to  Matagorda  Bay,  Texas. — The  works  heretofore 
.  for  the  improvement  of  this  locality  have  practically  disap- 
.  if  resumed,  must  begin  anew  npon  a  new  site  at  a  largely 
stimate  of  cost.  The  total  amount  expended  to  Jane  30, 
2,050.22.     It  has  not  resulted  in  any  useful  effect  upon  the 

amount  available «....  $37,404.84 

tmount  expended  during  fiscal  year,  exclusive  of 

utstanding July  1, 1887 $1,950.06 

tutstanding  liabilities 5.00 

1,955.06 

• 

balance  available 35,449.78 

endix  T  6.) 

is  Pass  and  Bay  up  to  Rockport  and  Corpus  Christi,  Texas. — 

b  project  for  the  improvement  of  this  locality  was  adopted 

modified  in  1887,  the  object  being  to  fix  the  position  of  the 

provide  a  navigable  channel  at  least  20  feet  deep  through 

i  its  natural  state  the  pass  was  moving  bodily  at  the  rate 

0  feet  per  year,  and  the  channel  depth  over  the  bar  varied 

to  9J  feet.    The  amount  expended  during  the  year  was 

The  total  amouut  expended  to  June  30, 1888,  including 

ibscribed  in  1883  by  citizens  of  Rockport  and  Corpus  Christi, 

73.    It  has  resulted  in  partially  checkiug  the  southwest- 

neut  of  the  pass.    It  is  proposed  during  the  comiug  year  to 

ie  protection  of  the  southerly  shore  of  the  pass  and  during 

>ar  ending  June  30, 1890,  to  begin  the  reconstruction  of  the 

.    The  amount  required  for  the  entire  completion  of  the 

1,571,293.72. 

.mount  available 197,631.96 

amount  expended  during  fiscal  year,  exclusive 

s outstanding  July  1,  1887 $72,758.51 

mtstanding  liabilities 22,691.27 

95, 449. 78 

balance  available 2,182.20 

>priated  by  act  of  August  11,  1888 100,000.00 

able  for  fiscal  year  ending  June  30,  1889 ^ .      102, 182. 20 
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obstructions.  Several  ineffectual  attempts, bad  been  made  to  close 
Tone's  Bayou,  bat  nothing  since  185-5,  when  the  dam  then  under  con- 
struction was  destroyed.  The  excavation  at  the  falls  of  Alexandria 
was  practically  completed.  The  work  for  the  protection  of  Alexandria 
Harbor  was  completed  according  to  the  project  as  far  as  the  funds 
available  would  permit.  This,  in  connection  with  the  dam  at  the  lower 
Wis,  has  been  of  some  benefit  to  the  river  bank  at  Alexandria.  The 
field  work  of  the  survey  from  Fulton  to  the  mouth  of  the  Atchafalaya 
wns  completed  between  Fulton  and  Caspiana.  The  amount  expended 
to  June  30,  183$,  was  $800,158.17. 

During  the  liscal  year  1888  the  snag-boats  Meigs  and  Florence  were 
employed  in  the  low-water  season,  the  former  removing  obstructions 
below  Sbrcveport  in  August  and  September,  and  the  latter  above 
Shreveport  in  August,  September,  and  October.  The  Florence  was 
ealled  out  again  to  remove  jams  during  the  floods  of  March  and  May. 
Operations  were  limited  to  the  above  by  reason  of  the  small  amount 
available. 

July  1,  1337,  amount  available $18,245.30 

Jnlv  lr  13=H,  amount  expended  during  fiscal  year,  exclusive-  of  liabilities 
outstanding  July  1,  1887 16,403.47 

July  1,  lwJ3,  balance  available 1,841.83 

Amount  ap prop riated  by  act  of  August  11,  18S3 Go,  000. 00 

Amount  available  for  luteal  year  ending  June  30,  1S8D 06,841.83 

! A  mount  that  can  be  profitably  expended  in  liscal  year  ending  June  30,  ltfOO  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  M  of  river  and 
harbor  acta  of  180b  and  HC>7. 

(See  Appendix  U  1.) 


L\  Survey  of  Red  River. — The  act  of  August  5,  1SS03  in  appropriating 
173.000  for  lied  Kiver,  provided  that  825,000,  or  so  much  thereof  as 


i 75.000  for  lied  Kiver,  provided  that  825,000,  or  so  much  thereof  as 
may  be  necessary,  shall  be  used  in  making  a  thorough  survey  of  the  river 
from  Fulton,  Ark.,  to  the  Atchafalaya  River,  and  in  completing  thesurvey 
of  Bayou  Pierre,  Louisiana.  Of  this  aniouut  $21,005.12  was  expended 
to  June  30,  18S7  (see  Report  of  Chief  of  Engineers,  Appendix  N,  page 
1450;.  It  was  estimated  in  this  Report  that  an  additional  sum  of 
&5.0O0  would  be  needed  to  properly  complete  this  survey,  and  the  act 
of  August  11,  18S8,  appropriates  this  amount. 

Jul y  1 ,  l*r?7t  amount  available $334. 83 

Julv  1,  l^S'ij  amount  expended  during  liscal  year,  exclusive  of  liabilities 
OLiatdDding  July  1, 1^87 .' 334.68 

Amount  appropriated  by  act  of  August  11 ,  1S&& 35, 000. 00 


3.  Cypress  Bayou,  Texas  and  Louisiana. — This  improvement  includes 
tbe  whole  navigable  channel,  from  Shrevoport,  La.,  to  Jefferson,  Tex., 
ria  Soda  and  Fairy  Lakes  and  Cypress  Bayou. 

The  first  project  consisted  in  cutting  and  dredging  a  high- water  chan- 
nel from  Jefferson  to  Red  Kiver,  which  was  completed  in  1880. 

The  act  of  August  5,1880,  appropriated  818,000  "to  complete  the 
iaprovemeut."  The  project  for  application  of  this  amouut  contemplated 
rebuilding  the  dredge  formerly  used  on  this  work,  and  by  means  of  this 
boat  to  straighten  and  mark  the  present  chaunel,  remove  stumps  there- 
from,  and  re-open  cuts  by  dredging. 

During  the  fiscal  year  the  work  in  Cypress  Bayou  proper,  which  iu- 
dndes  tbe  principal  amount  of  dredging,  has  been  completed.    That 

ENO  88 12 


:•;-;>-  ->y  kxgiseejis,  u.  k.  aihiy. 

.>:>  .-;  srniigbteDing  and  clearing  tbe.  channel 
■>  :    Sareveport. 

■  ■:  -uiui'iont for this  purpose,  but i(  is iccoiu- 
•  .;::-.-.-.ciI.  at  a  cost  of  §7,500. 

*12,3!)3.61 

•;  tisi'al  your,  exclusive)  of  liabilities 
13,056.38 

338.23 

,-  ■■  ii::|ilt*i inn  nf  minting  project ?,!i00.00 

\;t:s.:.:.1  in  fiscal  yftarniitliiisJiiiiislW.lMMl       T,  500. 00 
!    — . ; i i  1  r.- 1 tit-T 1 1 M  (if  -.'I'limiN  'J  nf  river  mill 


.V  •■•->*.  Arhtnxax  and  Louisiana. — Tiie  iulprove- 
v.:i*  ivgnn  in  1871.  ISIae.k  liiver,  I  lie  connect- 
..siriiitii  ami  1'eil  rivers,  was  added  under  tlie 
.:n:i  by  art  of  ISSl.  The  present  project  cou* 
-."  wnvks.  logs,  snags,  leaning  trees,  c.ri\,  ob- 
■:d  ilie  improvement  of  slioal  places  between 
looiitlioriJlaek  Kivcr. 

L  under  present  project  to  June  30,  lfi.SS,  was 
e  removal  of  obstructions,  an  increased  depth 
•.'  '■'•  fivr  was  gained  at  some  of  lire  slioal  places. 
•',<•  lor  work  during  tlic  past  fiscal  year. 
i.'.-.U'iit  improvement  can  be  submitted,  as  ob- 
^n  initially. 
.■r  August  11,  1-V: v->U,Uti0.0ll 


.-,  uiiorc  Cauulcu. — Tin's  is  a  new  work.     To 
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it  is  proposed  to  continue  the  removal  of  obstructions  up  to  Stein's 
Bluff. 

The  work  is  not  permanent  as  new  obstructions  are  forming  contin- 
ually. 

Jolyl,  1837,  amount  available $669.23 

July  1,  1856,  amount  expended  during  fiscal  year,  exclusive-  of  liabilities 
outstanding  Jnly  1, 1887 669.23 

Amount  appropriated  by  act  of  August  11,  H-?8 2,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project (5,000.00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jnnc-30, 1890      4, 000. 00 
Submitted  in  compliance  with  requirements  of  (sections  5  of  river  and 
harbor  acts  of  1866  and  18o7. 

(See  Appendix  U  4.) 

7.  Little  Biver,  Louisiana. — This  is  a  new  work.  To  comply  with  the 
requirements  of  the  river  and  harbor  act  of  August  5, 18SG,  a  preliminary 
examination  (no  survey  being  required)  was  made  of  the  above  stream, 
and  the  report  thereon  is  printed  as  Appendix  XT  30  of  the  Report  of  the 
Chief  of  Engineers  for  1887. 

The  contemplated  improvement  consists  in  the  removal  of  sunken 
logs  anil  cutting  away  overhanging  trees  from  Catahoula  Lake  to  Black 
River,  at  an  estimated  cost  of  $2,500. 

The  river  and  harbor  act  of  August  11,  18SS,  appropriates  $2,500  for 
the  work. 

Amount  appropriated  by  act  of  A ugust  1 1 ,  lrdri $2, 500. 00 

8.  Bayou  Bartholomew,  Louisiana  and  Arkansas. — This  improvement 
was  begun  in  1881,  the  project  contemplating  the  removal  of  wrecks, 
mags,  overhanging  timber,  etc.,  obstructing  navigation  between  Bax- 
ter, Ark.,  and  the  mouth,  a  distance  estimated  to  be  213  miles. 

The  amount  expended  to  June  30,  1SS3,  was  $23,000.  The  work  had 
extended  nearly  over  the  entire  portion  of  the  bayou  included  in  the  pro- 
ject, and  lessened  the  dangers  of  navigation  greatly.  But  no  permanent 
improvement  can  be  effected,  as  new  obstructions  are  forming  continu- 
ally. 

During  the  fiscal  year  about  48  miles  of  the  bayou  were  worked  over. 

Jl'v  1,  18c7,  amount  available $1,883.45 

ialy  1,  15-58,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

oatarandiug  July  1,  lw7 * 1,883.45 

Aswan  t  appropriated  by  act  of  August  11, 18ed 5,000.00 

L  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  ISO,  1890      0, 500.00 

Submitted  in  compliance  with  requirements  of  sections  *>  of  river  and 
f    harbor  acts  of  18t>6  and  l*Hi7. 

(See  Appendix  U  5.) 

9.  Bayou  Bwuf,  Louisiana. — The  project  for  improvement  of  this 
bayou  was  adopted  in  1880,  and  contemplated  the  removal  of  snags, 
tegs,  leaning  timber,  etc.,  obstructing  navigation  between  Wallace's 
Landing  and  its  mouth,  a  distance  of  280  miles.  An  examination  of 
three  outlets  of  the  bayou  near  Point  Jefferson,  La.,  was  made  in  1881, 
ami  their  closure  recommended  at  a  cost  of  $8,500. 

The  amount  expended  to  June  30,  188S,  was  $15,482.75,  exclusive  of 
existing  contracts.  The  removal  of  obstructions  enabled  boats  to  run  to 
Point  Jefferson,  19  miles  below  Wallace's  Landing,  during  high  water. 

In  August,  1887,  an  agreement  was  made  with  a  planter  in  the  vicin- 
ity of  Point  Jefferson  to  close  the  three  outlets,  so  far  as  the  funds 
Mailable  would  permit,  in  connection  with  levee  work  he  was  perform- 
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ing  near  by.  Outlet  No.  1  was  dosed,  and  No,  '2  begun,  bat  was  dis- 
continued by  bad  weather  in  December  and  nothing  has  bcendone  since. 
'   It  is  proposed  to  apply  the  available  balance  to  closing  the  outlets. 

No  permanent  improvement  can  be  secured,  as  new  obstructions  are 
added  from  time  to  time. 

July  1, 11-87,  amount  available $4,881.41 

July  1,  18tf8,  amount  expended ; (luring  fiscal  year,  exclusive  of 

])aljiliti(rs(intiiNii.[iliN-.Iulv  1,  1H87 81,138.54 

July  1,  lt^-i,  ..iii.stan.1in-  liiubili [  i.^ 335.62 

July  I,  18*8,  amount  covered  by  cxi-.fi. il;  <:<iulTacM 1,320.00 

4,784.16 

Julv  1,  1888,  balance,  available. 197.85 

Amount  anm-onriatcd  liy  ar:t  nf  Aiifjnst.  11,  1-88 6,000.00 

Amount  available  lor  fiscal  year  Muling  Juno  :i0,  lt^ffl 6,107.25 

(  Amonultliai  can  be  ]in>lii;ibly  exiieiulcd  in  fiscal  year  ending  Juno  30, 181)0      5,000.00 
<  Submitted  in  compliance*  nilli  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  la  Kami  18157. 

(See  Appendix  U  (S.) 

10.  Tensas  liieer  and  Bayou  Macon,  Louisiana — The  project  for  im- 
provement of  Tensas  liiver  was  adopted  in  1881,  and  contemplated  the 
.removal  of  logs,  snogs,  leaning  timber,  etc.,  obstructing  navigation  from 
Dallas  to  its  month,  about  ISO  miles,  at  an  estimated  cost  of  923,000. 
Bayou  Macon,  ;t  tributary,  was  added  under  the  same  head  of  appro- 
priation by  act  (if  1.S84,  and  the  project  contemplates  the  removal  of  tlie 
same  class  of  obstructions  as  in  Tensas  from  Flovd  to  its  mouth,  about 
130  miles,  at  an  estimated  cost  of  « 17,000. 

The  amount  expended  to  June.  ;i0,  1888,  was  $11,000,  $7,000  of  which 
had  been  applied  to  improvement  of  Tensas  River  and  the  balance  to 
Rayon  Macon. 

Operations  were  continued  in  Bayou  Macon  from  October  13, 1887,  to 
the  end  of  the  month,  when  the  funds  were  exhausted.  Tho  work  con- 
sisted principally  in  destroying  accumulations  of  drift.  This  placed  tho 
bayou  in  good  condition  for  high  and  medium  stages,  bat  navigation 
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hv  State  authority  north  of  Luke  Palmyra,  etc.,  at  an  estimated  cost  of 
dl,OUO. 

The  river  ami  harbor  act  of  August  11, 1888,  appropriates  $1,000  for 
tlitf  work. 

Amount  appropriated  by  act  of  August  11,  lrt** $1, 000. 00 

12.  Biff  Black  River}  Mississippi. — The  project  for  this  improvement 
contemplated  the  removal  of  snugs,  logs,  wrecks,  and  leaning  trees 
obstructing  navigation  between  the  mouth  and  Cox's  Ferry,  13U  miles 
above,  at  an  estimated  cost  of  332,000.  Such  improvement  can  not  be 
permanent,  as  new  obstructions  are  added  from  time  to  time. 

The  first  appropriation  for  this  work,  by  act  of  1884,  was  applied  to 
removing  obstructions  in  the  first  75  miles  above  the  mouth.  Xo  work 
has  been  done  since. 

The  appropriation  in  the  act  of  1SS0  contained  the  following  proviso: 
M  No  part  of  this  appropriation  shall  be  used  until  the  State  ot  Missis- 
sippi shall  have  first  caused  the  bridges  south  of  the  Vicksburg  and 
.Meridian  Railroad  to  be  so  constructed  as  not  to  obstruct  the  navigation 
of  said  stream."    This  requirement  has  not  been  complied  with  yet. 

July  1,  1^7,  amount  available §5,000.00 

July  1,  1^3,  balance  available 5,000.00 

i  Anion ut  (rutiinatud)  required  for  completion  of  exist ing  project 2ii,  000. 00 

?  Submitted  in  compliance  with  requirements  of  sections  k2  of  river  and 
(     liarl»'»r  aots  uf  leGG  and  1N>7. 

(See  Appendix  U  8.) 

l.'i.  Yazoo  River,  Miss'wsipiri. — Work  in  this  river  was  begun  in  1S73 
by  removing  the  wrecks  of  eleven  steam-boats  sunk  during  the  war. 
The  project  contemplates  the  removal  of  wrecks,  logs,  snags,  leaning 
trees,  etc.,  which  obstruct  the  channel  throughout  the  entire  length  of 
the  stream.  2s'o  permanent  improvement  can  be  effected,  as  each  Hood 
brings  new  obstructions  into  the  river,  and  others  are  added  by  sliding 
I wnks.  etc. 

The  amount  expended  to  June  i>0,  18SS,  was  $157,000.50.  The  large 
number  of  wrecks  and  natural  obstructions  which  limited  navigation  of 
'in-  >;:ea:n  had  been  removed  to-such  an  extent  that  tin*  river  was  naviga- 

I"  trmii  its  head  to  its  mouth  the  entire  year. 

The  snag-boat  Me'ujs  continued  work  during  July,  18S7,  and  was  then 
in:  si'erred  to  lied  Itiver.  At  the  close  of  operations  the  river  was  less 
ijl^trurteil  and  navigation  safer  than  ever  known.  An  attempt  was 
:;r-ide  in  September  to  deepen  the  channel  over  the  bar  at  the  mouth, 
;-.it  the  funds  available  being  insufficient  the  work  was  abandoned. 

I..u  1,  l***"",  amount  available *:i,lMjO.  |.r> 

J  .;»■  1.  lr*"?,  amount  expended  during  fiscal  year,  rxrliitivc  *»1"  liabilities 
■  ■iitsf muling  July  1,1^7 .* VJf;7.('l 

'  !v  1.  1-*-:?.  balance  available [)[K\.  41 

-l  .:n-ii:t  appropriated  by  act  of  August  li,  I*** IW,  UUO.UU 

'.i-ni::rjt  available  fur  (Ideal  year  ending  Juno  'A\)f  l^l» :W,  WA.  \  I 

t  A:it'iuM  that  can  be  profitablyrxpcudcd  in  fiscal  yi'arenilin^.Junc:»o,  I-'.mi    .M),  oim).  (H) 

xilmutrcd  in  compliance  with  requirements  of  sections  \l  of  river  and 
f     harlmr  acts  of  J£tii>  ami  lrjtJT. 

[.See  Appendix  U  0.) 

11.  Trhnla  Lake.  Mississipjri. — The  projrrt  for  this  improvement  was 
•Klupted  in  1881,  and  contemplated  the  removal  of  sna^s,  logs,  leaning 
Umber,  etc.,  obstructing  navigation,  to  enable  light -draught  steam-boats 
to  enter  the  lake  earlier  in  the  season. 
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The  uinomit  expended  to  Jane  30, 1SSS,  wan  $8,9!K).2± 

No  work  whs  done  during  the  fiscal  year. 

No  permanent  improvement  can  be  effected,  as  new  obstructions  are 
forming  continually. 

Julyl,  1887,  amount  available (DID,  IB 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1887 51S.4U 


3,000.00 

Amount  available  for  fiscal  year  ending  Jnne  JjO,  1839 3,000.78 


(  A  mou  n  t  that  can  bo  proG  tab  ly  expended 
<  Submitted  Iu  compliance  with  r 
(     harbor  acta  of  18tS6  and  I8ii7, 

(See  Appendix  IT  10.) 

15.  Tallahatchce  Mver,  Mississippi. — This  improvement  was  begun  in 
1870.  The  project  contemplated  the  removal  of  snags,  sunken  logs, 
and  leaning  timber  obstructing  low-water  navigation  below  mouth 
of  Coldwater  River,  a  distance  105  miles,  and  the  removal  of  n  wreck 
lying  in  the  channel  8  miles  above  the  month.  The  estimated  cost  of 
such  improvement  was  840,01)0.  i 

The  amount  expended  under  this  project  to  June  30, 1SS8,  was  $27,500,  ■  < 
and  there  had  been  expended  above  mouth  of  Cold  water  810,000.  IJc-  i 
fore  improvement  the  river  from  mouth  of  Gold  water  to  Yazoo  River  ,: 
was  navigable  about  -six  months  of  the  year.  Boats  from  the  Yazoo  » 
now  run  to  Sharkey's  Landing.  100  miles  above  the  mouth,  the  entire ... 
year.  *, 

No  work  was  done  during  the  past  fiscal  year. 

Many  dangerous  obstructions  remain,  and  others,  caused  by  sliding  ■ 
and  caving  hanks,  are  forming  contiuiialiy. 

Jnlyl,  MM,  amount  available 1114.74  > 

Julv  1,  1888,  amount  extended  during  ti™nl  your,  excliiuive  of  liabilities  * 

outstanding  July  1,  1pW7 114.74 

Amount  appropriated  by  net  of  August  11,  1888 5,000.  (V| 
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17.  Big  Sunflower  River,  Mississippi — The  project  for  improving  this 
stream  was  adopted  in  1870,  and  contemplated  building  wing-dams  to 
scour  a  channel  of  from  3  feet  to  40  inches  over  the  bar,  and  the  re- 
moval of  snags,  sunken  logs,  and  leaning  timber  obstrncting  naviga- 
tion, at  an  estimated  cost  of  $G6,000. 

The  amount  expended  to  June  30, 1888,  was  $47,000.  Obstructions 
were  removed  and  an  increased  depth  of  channel  of  from  18  inches  to 
ty  feet  gained  at  the  bars  where  dams  had  been  built.  When  work 
was  begun  in  1879  the  stream  was  navigable  about  six  months  in  the 
year.  During  ISSo-'SG  it  was  navigable  all  the  year,  but  in  1886-'87 
for  about  eight  months  only,  on  account  of  formation  of  new  obstruc- 
tions si  nee  work  was  stopped  in  January,  1885. 

The  work  resumed  in  June,  18S7,  was  continued  until  August  2G,  when 
(he  funds  were  exhausted.  Obstructions  were  removed,  and  wing-dams 
built  at  various  bars,  giving  iucreased  depths  of  channel  ranging  from 
12  to  30  inches.  Operations  extended  up  to  Faisonia,  about  144  miles 
above  the  mouth,  considered  ordinarily  the  head  of  navigation. 

July  1,  1887,  amount  available $2,955.16 

inly  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 16W7 2,955.10 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Appendix  U  14.) 

IS.  Big  Ilatchee  River,  Tennessee. — This  improvement  was  begun  in 
1SS0.  The  project  contemplated  the  removal  of  logs,  snags,  leaning 
timber,  etc.,  obstructing  navigation  from  Uolivar,  Tenn.,  to  the  mouth, 
about  1M0  miles,  to  render  that  portion  of  the  river  navigable  for  light- 
draught  boats  throughout  the  year.  The  improvement  will  not  be 
permanent,  as  new  obstructions  form  from  time  to  time. 

The  amount  expended  to  June  30, 1SS8,  was  $22,000. 

No  work  was  done  during  the  fiscal  year. 

Economy  would  be  subserved  by  expending  in  one  season  an  amouut 
sufficient  to  clear  the  river  of  obstructions,  so  as  not  to  require  further 
work  for  several  years.  .Five  thousand  dollars  can  be  applied  profitably 
to  this  purpose  during  the  fiscal  year  ending  June  30,  1800. 

Jnly  lf  1?>7,  amount  available $64.54 

July  1,  lw?£,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstauding  July  1,  lsd7 C4.54 

Amount  appropriated  by  act  of  August  11,  188$ 5,000.00 

£  Amount  that  can  be  profitably  expended  in  fiscal  year  endingJuue  30, 1890      5,000.00 
•  Submitted  in  compliance  with  requirements  of  sections2of  river  and  liar- 
(     bor  acts  of  1806  and  1807. 

(See  Appendix  U  15.) 

10.  Forked  Deer River,  Tennessee. — This  improvement  was  begun  in  1883. 
The  project  contemplated  the  removal  of  snags,  logs,  leaning  timber, 
etc.,  obstructing  navigation  from  the  mouth  to  Sharon,  about  114  miles 
above,  at  an  estimated  cost  of  $10,250.  (Operations,  however,  have  been 
extended  to  Jackson,  the  head  of  navigation,  SI  miles  above  Sharon. 
The  work  will  not  be  permanent,  us  obstructions  are  added  from  time 
to  time- 
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-eposes  to  attain  this  by  operating  a  hand-propelled  snag-boat  of 
Lraught  between  low  and  middle  stages  of  water. 
*e  thousand  one  hundred  and  fifty-four  dollars  and  forty-six  cents 
*en  expended  up  to  June  30,  1887.  During  the  fiscal  year  end- 
ue 30, 1888,  with  the  small  balance  remaining,  a  good  beginning 
lade  upon  the  project,  nearly  eight  hundred  dangerous  snags 
ater)  having  been  removed.  The  direct  beuefits  to  navigation 
-eTy  marked. 

1897,  amount  available $3,828.34  " 

15£8,  amoiiDt  expended  during  fiscal  year,  exclusive  of 

ities  outstanding  July  1, 1887 $3,664.84 

18^8,  outstanding  liabilities 75. 00 

3,739.84 

1383,  balance  available 88.50 

;  appropriated  by  act  of  August  11,  1883 3,000.00 

available  for  fiscal  year  ending  Juno  30,1839 3,088.50 

Appendix  VI.) 

ittle   Red   River,  Arkansas. — The   only  improvements  ever  at- 
m1  upon  this  river  were  made  in  1872. 

r  to  this  work  many  overbangiug  trees  and  a  large  number  of 
interfered  with  navigation  in  the  lower   reaches,  and   many 
?rs  obstructed  flat-boat  and  raft  navigation  in  the  reach  above 
£?scnt  town  of  Judsonin. 

t  of  the  overhanging  trees  and  snags  were  removed  as  high  as 
iia,  and  the  bowlders  remained  untouched  to  the  end  of  Jane  30, 

act  approved  August  5,  1886,  appropriated  $3,000.  The  amount 
ted  as  actually  necessary  was  $8,400 ;  $400  for  the  bowlders ; 
for  dredging  a  chanuel  through  the  shoals. 
$100  for  the  removal  of  bowlders  having  been  expended  during 
sal  year  ending  Juuo  30, 1887,  and  the  balance  being  too  small  to 
mil  operate  a  light  dredge-boat,  nothing  was  done  during  the 
»ear  ending  Juno  30,  18S8,  except  to  care  for  the  property  and 
s. 

l£-r7,  amount  available) $2, 587. 10 

lwri,  amount  expouded  during  fiscal  year,  exclusive)  of  liabilities 

Hiding  July  1,  1*87 1 200.00 

1-ot.  balance  available 2,387.10 

ajiproiiriatetl  by  act  of  August  11,  lt».JrJ 5,400.00 

available  for  fiscal  year  ending  June  30,  ItfSl) 7,787. 10 

Appendix  V  2.)* 

nnociivj  obstructions  in  Arkansas  River,  Arkansas. — Prior  to  the 
il>rovements  in  1833,  shifting  sand-bars,  numerous  drift-piles,  and 
i-ous  snags  constituted  the  obstacles  to  navigation  in  the  lower 
s,  and  gravel  and  rock  shoals,  with  a  few  snags  and  many  over- 
it;-  trees,  constituted  those  of  the  upper.  Except  for  a  few  special 
s,  like  the  Fort  Smith  and  Pine  Bluff,  the  general  plan  of  iin- 
nrnt  has  consisted  in  snagging  operations,  including  the  cutting 
[hanging  trees,  in  building  wing  (lams  to  improve  the  shoals,  and 
revs  looking  towards  plans  for  its  permanent  improvement, 
appropriations  to  June  30,  1SSS,  amount  to  §440,251.87.  Of  this 
tad  been  expended  to  June  30,  18S7,  $305,200.01. 
iug  the  liscal  year  ending  June  30, 1888,  $2,178.28  were  expended 
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in  the  cure  of  the  property  and  the  records,  and  iu  advancing  the  worti 
on  the  maps  of  the  river  from  Little  Hock,  Ark.,  to  Wichita,  Kane. 

The  removal  of  obstructions  will  be  continued  with  the  amount  on 
hand  and  that  asked  for. 

July  1,  1BRT,  amount  available $3,436.91 

July  1,  lttetf,  uiiiouut  expended  dnnui;  ii~ii  ;il  year,  exclusive  of 

liubilitic»'oiir«l:iii(Iiii-  July  1,  1887 sVJrili.i'S 

Jnly  1,1388,  DntrtandiDgltftbiUUM 198.00 

a,  17a  a 

July  1,  less,  balance  available 

Amount  appropriated  by  net  of  August  11,  1SSS 25,000.01 

Amount  available  for  risen!  year  ending  June  30,  ISSit 25,248.51 


("Amount  (estimated)  required  for  eouiplelion  olexi.s!  iu  ^  pr<.ijee.r,  iiiniiially     35.000.ll 
J  AmouuttlnU  e:iiil«'|ii-nlit  ;ildy  expended  in  !i*i:ai  year  eliding  Juno  30, 1890 
i  Submitted  in  e pli/mee  with  requirements  of  (H'CIionsS 


L    harbor  acts  of  1866  and  1607. 

(See  Appendix  V  3.) 

4.  Arkansas  Biter,  Arkansas  and  Kansas. — By  act  of  August  5,  1886,: 
$75,000  was  appropriated  for  continuing  the  improvement  of  Ark  an  sat 
River.  According  to  the  plan  and  recommendations  in  Appendix  V 13* 
House  Ex.  Doc.  No.  1,  Forty-ninth  Congress,  first  session,  of  which  then! 
was  to  be  expended  88,000  ~at  Tine  Bluff,  $13,000  at  Fort  Smith,  $10,00(j 
at  Dardauelle,  or  so  much  thereof  as  may  be  necessary  at  these  points: 

The  approved  project  for  the  expenditure  of  this  sum  is  as  follows:1 

At  Pino  Fluff  the  85,000  to  be  nafld  in  extending  anil  repairing  tia 
dikes,  and  for  protecting  the  town  front. 

At  Fort  Smith  the  813,000  is  to  be  expended  in  erecting  a  permeable' 
dike  a  little  alto vi-  the.  town  to  retain  the  channel  along  the  city  wharves* 

At  Dardauelle  the  $10,000  to  be  expended  in  erecting  a  perincabhj 
dike  above  the  town  to  remove  the  sand-bar  now  in  front  of  the  wharves. 

From  Little  Rock  to  the  month,  tho  balance,  and  so  much  as  may  noi 
be  required  at  the  three  places  above,  specified,  to  be  expended  iu  the 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards  th« 
permanent  improvement  of  the  river  to  give  at  least  a  depth  of  8  feofc 
at.  extreme  low  water. 
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erty.  -Xo  rises  occurred  until  near  the  close  of  the  fiscal  •  year  ending 
Jfane  30, 1888,  to  test  the  dike  erected  here.  These  rises  have  been  at- 
tended with  very  satisfactory  results  in  the  way  of  deposits. 

At  Dardanelle  there  were  no  rises  after  the  completion  of  the  dike  of 
300  feet  that  were  sufficient  to  indicate  what  length  of  dike  would  ac- 
complish the  object  in  view  and  do  no  violence  to  the  town  front,  until 
just  prior  to  the  close  of  the  fiscal  year. 

At  last  accounts  the  dike  described  in  the  last  annual  report  was  doing 
excellent  work,  and  it  is  probable  that  early  in  the  next  fiscal  year  de- 
velopments will  be  such  that  the  original  project  may  be  successfully 
completed. 

From  Little  "Hock  to  the  mouth  $34,5S9.13  were  expouded  according 
to  the  approved  project.  The  plant  belonging  to  Pine  Bluff,  Fort  Smith, 
and  Dardanelle  was  utilized,  and  three  of  the  worst  places  have  been 
improved. 

Good  progress  has  been  made  also  just  above  Little  Rock  in  directing 
the  channel  through  draw  of  the  Baring  Cross  Bridge  and  keeping  it 
next  to  the  city  wharves.  It  is  believed  that  one  or  more  short  dikes 
will  be  required  to  complete  this  work. 

To  complete  the  project  as  set  forth  in  Appendix  V  13,  House  Ex. 
Doc.  No.  1,  Forty-ninth  Congress,  first  session,  $2,494,544  will  be  re- 
quired to  obtain  a  channel  at  least  200  feet  wide  and  G  feet  deep  at  low 
water. 

The  Board  of  Engineers,  in  reviewing  this  project,  estimate  the  cost 
of  obtaining  a  depth  of  4  feet  at  $40,000  per  mile,  or  8^,400,000  for  the 
100  miles  from  Little  Rock  to  White  Eiver  Cut-olf1.  The  act  of  August 
11, 1S8S,  contains  the  following  proviso : 

That  nothing  herein  contained  shall  authorize  the  Secretary  of  War  to  enter  upon 
the  project  of  improvement  of  said  river,  an  net  forth  in  .the  report  of  the  Board  of 
Enginwra  on  improvement  of  the  Arkansas  River  from  Wichita,  Kans.,  to  its  mouth, 
dated  New  York  City,  March  1(5,  l£a8,  and  contained  in  House  Kx.  Doe.  No.  234,  Fifti- 
eth CougreoM,  first  session. 

Jul?  I,  1*87,  amount  available $11,tf(ft.  01 

Jolv  1,  lrW,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1&*7 $M,5(Kbl 

Julv  1,  1*3*,  outstanding  liabilities 1, 350. 29 

34, 859. 10 

Jnlyl,  I-*-*,  balance  available 10,009.54 

Amount  appropriated  by  act  of  August  11,  \f*ti& 150,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1839 1G0, 009. 54 

'Amount  (estimated)  required  for  completion  of  existing  project 2,344,544.00 

f  Amonnt  that  can  be  prolitably  expended  in  fiscal  vcar  ending  Juno  30, 

1890 250,000.00 

f  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
>..     harbor  acts  of  1866  and  1807. 

(See  Appendix  V  4.) 

5.  Petit  Jean  River,  Arkansas. — Before  improvement  this  river  was  ob- 
structed by  snags,  logs,  drift-piles,  overhanging  trees,  and  shoals.  The 
project  for  improvement  contemplated  rendering  it  navigable  during 
high  ami  medium  stages  of  water  as  high  as  Danville,  Ark.,  by  cutting 
the  overhanging  trees  and  cutting  up  the  snags,  logs,  and  drift.  The 
only  appropriation  made  for  this  river  was  that  of  August  5,  188G. 

Three  thousand  three  hundred  and  six  dollars  and  lifty-one  cents  had 
teen  expeuded  to  June  30,  18S7,  effectively  carrying  out  the  original 
project  as  high  as  Rocky  Crossing,  or  about  one-half  the  distance  to 
Danville. 
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ry-i-tjij  j'j  J-7'j.  I*r.*>:  ■<,  ■*:.-■  -  iiLpTOTemeoi  13  ciioati  *■** choked ^ 
':*»;!».  j'*^-.  arj'J  driit.  ar(<i  Leavy  ::iu:*t  or«i»op  it*  h»k&.  Sen 
:»'i  ►&'*»>  a.w;  .h.j*«1mi  navigation. 

I,'j»  to  -/-;:;'-.'>».  I-.-*;.  *j;.v«j  Lad  been  espeodeil  ia  peariH 
2i*-a**:.'  |*ir  ',f  Tj"  <>:«■:■«' ■".'.■u*.  lbon£b.:be  ?ii<«!-.  lad  test  acd  tl 
a  "■ija^'-  **»*!i*«J  if.  i-.:.«-  r«s  xaii  >u-i*-Edr.l  in  Deetssber.  1SS2.I 
utt-t  M-r»rj-  ou.'#  :«-  t,  i.a-.ization  at  iti-iiliia  >**£«  of  water. 

Fair  tii'i-j!'"  \.!fi  ■*■•■:;  rii&iie  iiji  to  J  Oil*-  ;*•- 1**7.  ia  eaiTyinpoat 
|i»0;«.t,  -/.Jii.-(,  |,M,-.,<|t.i  ir,i  r^a-tmjr  ;t  cbaUDt-1  .>tfeet  wide  and  2] 
«1m-j.  tJ,M,njrJ,  :J,<;  -i,«,a!-!  abo'it  1  miles  below  IVnynlle.  Ait.  Dm 
iji«r  tiv;a]  ;»<-ai  m'l.tiy  J  ifn;  '-'At.  1S-SS.  the  balance  was  expended  in  a 
IiItTiu^  Ui".  \ii'i\-.t-i.  Jii-  >];oal»  weie  foaud  to  be  more  tbas  doable 
l'-»g'lj  i'r.'tj  jfoifj  an  o!d  n.-i.-oimaixKance.  Despite  this,  an  eflfed 
Kliauncl  .'JO  \fi-t  wiil«;  tian  ixn-ii  i,]jt-m-d  the  entire  length  of  the  sboaL 
inly  I,  J«-7,  *ra.,..j.'  iV4.;„j> «■ 

4fil«riIfi'lji.g[JiI.-.  I.  1-.-7 at 

'He«  A|»|K-ii'Iix  Vi;. 

7.    Whit*  Hirer.  Arl.uanin.—  l'rior  to  improvement,  tbis  river 
iliitl  jpili--.  log*,  and  snags  ill  its  loner  portion,  and  f! 


I       I 
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Up  to  J  line  30, 1887,  340,575.24  bad  been  expended.  This  completed 
flhc  field  work  of  the  survey,  removed  many  of  the  most  dangerous  snags 
jlroin  Batesvill©  to  the  mouth,  partially  plotted  the  notes  of  the  survey, 
jisproved  many  of  the  worst  shoals  between  Batesville  and  Buffalo 
(Shoals,  rendering  material  though  temporary  aid  to  navigation  for 
reiy  li^ht-draught  boats. 

During  the  fiscal  year  ending  June  30, 1838,  84,784.41  were  expended. 
[The  plotting  of  the  field  notes  was  completed,  and  plans  and  estimates 
"lor  [lermaueiit  improvement  prepared,  and  a  few  snags  were  removed 
m  the  lower  reaches.  The  officer  in  charge  reports  that  the  cost  of  im- 
proving tbis  river  as  proposed  by  him  will  be  $105,315  in  addition  to 
the  amount  already  expended. 

My  1,  lridT,  a monnt  available $G,  430.7<> 

">ivc«l  froin  aalo  of  fuel  to  officer 0.00 


C,  430. 70 
Jnfv  1.  1-^,  aiuouut  expended  daring  fiscal  year,  exclusive  of 

Ji'altiJil  iea  outstanding  July  1,  1837 $4,239.91 

Jnlv  1,  r-irrf,  outstanding  liabilities 544.50 

4,78-1.41 

Jul  v  1,  1^~.^,  balance  a vailablo 1,652.3T> 

AiiK»unt  appropriated  by  act  of  August  11,  1888 2i>, 000. 00 

Anion u  t  u  vn i  1  al »lu  for  fiscal  year  ending  Juue  30, 1839 20, 052. 35 


f  Amount  (estimated)  required  for  completion  of  existing  project 80,315. 00 

I  Ainouut  (cstiniiitod)  required  for  snagging  annually tf,  000.  dU 

<  Amount  t  hat  can  be  prolitably  expended  in  liscal  year  ending  June  30, 1890  5^,  000.  00 
|  Siil»mitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
hnilior  ai  ts  of  lc<00  and  1807. 

(See  Appendix  V  7.) 

s.  Cache  River,  Arkansas. — Tbis  is  a  new  work.  To  comply  with  the 
requirements  of  tbc  river  and  harbor  act  .approved  August  5,  1880,  a 
prelim insivy  examination  (a  survey  being  unnecessary)  of  the  above- 
uanied  river  was  made,  and  the  report  thereon  printed  in  Appendix  V 
13  of  the  Report  of  the  Chief  of  Engineers  for  1887. 

The  contemplated  improvement  is  to  build  and  equip  a  hand-propelled 
suag  boat,  with  which  to  remove  the  snags,  logs,  etc.,  which  obstruct 
the  river,  at  'an  estimated  cost  of  $7,000. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  87,000  lor 
the  construction  of  the  boat  and  paying  running  expenses  of  the  same. 

lnmuut  appropriated  by  act  of  August  11,  1*6$ $7, 00O.  00 

9.  Slack  Fiver,  Arkansas  and  Missouri. — Before  any  improvements 
were  made  upon  this  river  its  channel  was  choked  with  logs  and  snags, 
jimI  obstructed  by  overhanging  trees,  and  in  many  places  shoals  inter- 
fere*! with  its  navigation  at  low  water  by  any  but  very  light-draught 
boats.  Its  banks  caved  but  little,  and  except  at  the  shoals  it  had  greater 
depth  of  water  than  is  found  in  streams  generally  in  its  vicinity. 

The  original  plan  for  its  improvement  coutein plated,  the  removal  of 
the  obstructions  and  the  improvement  of  the  shoals,  the  latter  by  wing- 
dams.  A  few  sloughs  were  to  be  closed  so  as  to  confine  the  water  to 
the  main  channel. 

l*p  to  June  30, 1887,  $55,035.51  had  been  expended  for  these  purposes, 
and  good  progress  made  toward  connecting  with  some  detached  work 
Mar  Poplar  Bluff,  Mo.,  i.  c,  only  CO  miles  of  un worked  river  intervenes. 

Dnriu£  the  fiscal  year  ending  Juue  30,  1888,  $000.89  were  expended 
to  the  care  of  the  property  and  the  records. 
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Eight  thousand  dollars  will  be  required  annually  for  two  or  three 
yeswB  to  maintain  free  navigation. 

July  1,  1887,  amount  available 

July  1,  IBS*,  iiiiiuiml   c\|»'iiilril  during   iistrul  yeiir,  ex.'lnsivr  of  linbilili 

cratBtnndiug  July  1,1837 


jfiOCCO 


of  si'ttii.us  y  of  river  a 


Amount  appropriated  by  aotof  August  II,  1886 6,000.00 

|  Amount  (estii 
{  Amount  that 
■i      30,  1800... 

Submitted  in  compliance  with  rcqni 
I      liaruor  acts  of  IbGG  and  1SW7. 
(Sec  Appendix  V  S.) 

10.  Blacl;  River,  Missouri. — The  work  upon  the  river  has  hitherto  been 
done  under  the  appropriation  for  improving  Black  River,  Arkansas  and 
Missouri,  and  is  provided  for  in  the  item  under  that  heading  iu  the  river 
and  harbor  act  of  August  11, 188S. 

The  above  being  tlio  first  appropriation  made  for  the  improvement  of 
[Slack  River  independently,  it  may  be  classed  as  a  new  work,  and  a  new 
project  for  its  expenditure  will  be  proposed  according!* 

The  river  and  harbor  act  of  August  11,  18SS,  appropriates  $7,001)  for 
the  improvement. 

Until  a  project  can  be  prepared  ancstiinatc  for  the  completion  of  tbii 
work  can  not  be  submitted.    This  will  be  done  by  a  special  report  at  i 
later  date. 
Amount  appropriated  by  aot  of  August  U,  1S88 $7,000.00 

11.  Saint  Francis  River,  Arkansas. — The  first  appropriation  was  made 
March  2,  18&S,  prior  to  which  this  river  was  choked  with  drift-piles, 
logs,  snags,  and  its  waters  spread  out  through  a  great  variety  of  sloughs, 
while  overhanging  trees  added  to  the  difficulty  of  navigation. 

The  originally  adopted  project  was  principally  for  snagging  opera- 
tions, and  attempts  have  been  made,  to  close  up  some  of  the  many 
sloughs.  Appropriations  for  this  river  having  been  united  with  the 
White  River,  exactly  how  much  had  been  expended  upon  the  St.  Fran- 
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and  hSrbor  act  approved  August  5, 1880,  a  preliminary  exainiua- 
ras  made  of  the  St.  Francis  ltiver  between  the  points  named  (a 
y  being  considered  unnecessary),  and  the  report  thereon  is  printed 
t  Report  of  the  Chief  of  Engineers  for  1887.  (Appendix  V  17.) 
s  proposed  improvement  is  the  removal  of  the  shoals  below  Green - 
and  the  removal  of  snags  and  other  obstructions  to  navigation 
ag-boat  at  an  estimated  cost  of  $7,300. 

>  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,000  for 
rork,  and  a  further  sum  of  $2,300  may  be  profitably  expended  in 
ining  it  during  the  fiscal  year  ending  June  30, 1890. 

it  appropriated  by  act  of  Angu&t  11,  1888 $5,000.00 

uut  (estimated)  required  fur  completion  of  oxi.stinx  project 2, 300. 00 

mat  that  can  be  profitably  expended  in  fiscal  yearcMidiu^  JuncIiO,  ltsiM)      i£, 300. 00 
uittcd  in  compliance  witb  requirements  of  wefions  2  of  nvvr  and 
rl»or  acts  of  1&&\  and  1807. 

Little  River,  Missouri,  from  ITornersciUe  to  its  junction  with  the  St. 
its  River. — This  is  a  new  work.  To  comply  with  the  requirements 
.»  river  and  harbor  act  of  August  5,  1SS0,  a  preliminary  examina- 
n  survey  being  unnecessary)  was  made  of  Little  River,  and  the 
t  thereon  is  printed  as  Appendix  V  10  of  the  Report  of  the  Chief 
giueers  forl8S7.  The  proposed  improvement  consists  in  the  clos- 
"oiie  of  the  chutes  formiug  the  river  by  a  dam  and  the  removal  of 
actions  by  a  hand-propelled  snag-boat  at  an  estimated  cost  of 
J. 

*  river  and  harbor  act  of  August  11,  1888,  appropriates  85,000  for 
ork,  and  a  further  sum  of  83,000  may  be  profitably  expended  in 
luiug  it  during  the  fiscal  year  ending  June  30, 1S00. 

it  appropriated  by  act  of  Angust  11,  188s $5,000. 00 

nnt  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

rnnt  that  can  be  pro  lit  ably  expended  in  liscal  year  nidi  u^  Jitiie.V),  1-?JU      :*,  000. 00 
nil  ted  in  compliance  with  requirements  of  sections  ii  of  rivn*  ami 
tIk»t  acta  of  lHkJ  and  1H0T. 

>VING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  3IIS- 
JBI  RIVERS. — IMPROVEMENT  OF  TIIE  MISSISSIPPI  BETWEEN  TIIE 
UTHS  OF  THE  ILLINOIS  AND  OHIO  RIVERS. — IMPROVEMENT  OF 
1GE  RIVER,  MISSOURI  AND  KANSAS,  AND  OF  GASCONADE  RIVER, 
sSOUBI. 

leer  iu  charge,  Maj.  A.  M.Miller,  Corps  of  Engineers. 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers. — 
Issipjn  River. — For  the  removal  of  these  obstruetions  appropriations 
made  as  early  as  1824,  and  the  project  consisted  in  the  building  of 
(suitable  for  palling  snags,  etc.,  which  were  almost  continually 
oyed  daring  favorable  boating  stages. 

e  total  amount  expended  for  this  purpose  can  not  be  definitely 
>,  as  previous  to  the  appropriation  made  by  act  of  March  3,  1870, 
leral  amount  was  appropriated  to  be  applied  to  several  streams  as 
needs  required.  From  March  3,  1870,  when  the  first  specific  ap- 
nation  was  made,  up  to  June  30,  1887,  $5-48,125.87  was  expended 
[lis  purpose.  The  navigation  of  the  river  has  been  very  materially 
oved  by  this  method  and  the  danger  of  accidents  to  boats  lessened, 
ng  the  liscal  year  ending  June  30,  1*88,  $17,302.21)  was  expended. 
»  appropriation  having  been  marie  for  carrying  on  tiiis  improve- 
:  daring  the  fiscal  year,  but  little  work  could  be  done.     One  snag- 
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■■    i  i-iitli  of  thcMissouii  llivfi' j|iiil  Yicks-  . 
■■■    ■■■■  ;<.    Tire  Uiiit  woikcd  twii  months,  and 
:  .>'  down  Jijs.  tires, mul  traveling  sulis- 
:■    i  --rst  obstructions  to  navigation  wen'  re- 
_•■  .;-."v  benefited  thereby. 

i>*vil  for  the  fiscal  year  ending  Jtint*  .'lit, 
■■•.■jlzv  rbo  snagging  operations  mill  rebuild 
..;.-  -'v-i1  wrecking  purposes, 
■t-  -rated,  as  required,  to  complete  this  prqj- 
i.r.-  season  ue,w  snags  and  other  obstruction* 
.ci::i  tlio  chnitnel ;  l  lie  banks  arc  also  i-onLiji- 
j-.-l  i:  is  necessary  to  cut  the  timber  where 
::  ;i;o  trees  being  caved  into  the  river  and 

For  this  reason  an  annual  appropriation  is 
■:l  these  operations. 


'ti-wiiri  Ulrtr. — The  necessity 
■ist  recognised  in 


the  iui]in>  vo- 
ls its  navigation  was 
igs,  etc.,  in  the  cllun- 


.  .., s  by  u  inner 

:i  i he  banks  of  the  river. 

s  improvement  was  (hit  removal  of  these  oil- 
.  and  they  have  been  used  to  credit  advantage. 
is  having  been  made  so  as  to  cover  the  needs 
iHal  iiiiioiint  expended  on  ibis  river  for  the  re- 
n  not  be  given.  Since  dune  IS,  Is,7S,  when  the 
■:t  was  made,  up  to  June  ."ill,  1BS7,  $4oG,30C.ili 
inner,  greatly  improving. navigation  during  the   . 
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if  one  connected  whole,  carried  on  under  a  general  scheme  of  making 
the  improvement  of  the  river  continuous,  beginning  at  Saint  Louis  and 
working  down-stream,  reducing  the  river  to  an  approximate  width  of 
about  2,500  feet,  and  protecting  the  banks  from  erosion.  The  work 
between  the  Illinois  River  and  Saiut  Louis  consists  in  the  maintenance 
of  a  channel  6  feet  in  depth. 

Hortetail. — Cross-sections  were  taken  here  to  ascertain  the  amonnt 
of  fill.  The  results  shown  were  as  follows :  Area  over  which  fill  has 
taken  place,  915  acres.  Area  above  15  foot  stage,  on  which  willows  are 
crowing,  589  acres.  Average  fill  over  whole  area,  11.86  feet.  Greatest 
1IL40.5  feet-.    Amount  of  material  deposited,  17,500,000  cubic  yards. 

The  effect  of  this  remarkable  fill  has  been  to  render  this  portion  of 
the  river  navigable  for  the  largest  boats  during  the  entire  year  and 
to  remove  one  of  the  most  troublesome  bars,  Horsetail,  where  trouble 
was  always  met  with  at  low  stages.  The  improvement  of  this  locality 
nay  be  considered  complete,  with  the  exception  of  the  closing  of  Car- 
roll's Island  Chute,  which  still  needs  attentiou. 

Twin  Hollow*,  west  bank.— The  present  project  for  the  improvement 
of  this  locality  was  adopted  in  1831.  It  consists  in  the  building  up 
of  contraction  works  in  order  to  confiue  the  water.  A  channel  of}  not 
Ins  than  8  feet  at  low  water  has  been  obtained.  No  work  was  done 
hare  daring  the  season.  Cross-sections  of  work  taken  in  the  spring 
show  the  area  over  which  fill  has  taken  place  to  be  361  acres,  251  acres 
above  15-foot  curve.  Amount  of  material  deposited, 11,389,259  cubic 
jard8 ;  average  fill,  19.5  feet ;  greatest  fill,  41.2  feet  Willows  are  grow- 
ing over  the  area  above  the  15-foot  curve. 

Pulltight.— The  project  for  the  improvement  of  this  locality  was 
adopted  in  1881,  the  object  being  to  afford  a  channel  of  8  feet  at  low 
v»ter.  The  river  at  this  point  has  shown  a  tendency  to  make  a  cross- 
ing above  the  point  originally  projected,  and  a  careful  study  of  this  local- 
ity was  made  and  works  laid  out  in  conformity  with  this  tendency. 
Two  hurdles  were  built  from  the  east  bank.    The  upper  one,  No.  4,  was 

SOOO  feet  long,  and  the  lower,  No.  5,  2,100  feet  long.  The  rapid  rise  in 
te  river  and  large  run  of  drift  damaged  the  first  so  that  it  is  continuous 
for  only  about  1,700  feet  from  the  east  bank.  No.  5  was  completed  its 
loll  length,  and  now  holds.  Work  was  discontinued  on  No.  4,  as  it  was 
not  economical  to  work  at  so  high  a  stage.  This  hurdle  will  be  com- 
pleted as  soon  as  the  stage  of  the  river  permits,  and  it  is  confidently 
expected  that  this  crossing  will  be  greatly  improved  for  low- water  navi- 
gation. The  middle  bar  has  already  been  partially  removed  and  a  large 
deposit  of  silt  obtained  behiud  the  hurdles.  The  amount  expended 
during  the  year  was  $81,875.34,  and  the  total  amount  expended  to  June 
30, 1888.  was  $205,475-74. 

Ckesley  Island. — No  work  was  done  at  this  locality.  The  object  of 
the  improvement  here  was  to  hold  the  head  of  the  island  and  close  the 
chate  on  its  west  side.  Considerable  difficulty  has  been  met  in  closing 
this  chute;  every  run  out  of  the  ice  aud  drift  during  the  spring  rise  has 
damaged  the  work.  This  year,  however,  the  work  has  held  and  caused 
a  large  accumulation  of  drift  in  the  head  of  the  chute,  and  a  fill  in  the 
chute,  which  will  cause  it  to  be  dry  at  about  the  15-foot  stage,  and  it 
is  expected  that  this  will  continue  until  the  chute  is  entirely  closed. 

Jim  Smith's.—The  project  for  the  improvement  of  this  locality  con- 
sists in  construction  of  contraction  works.  The  work  done  during  the 
year  was  the  revetment  of  the  artificial  bank  opposite  the  head  of 
Chesley  Island;  1,775  feet  were  protected  and  held  from  erosion.  The 
channel  in  this  locality  has  been  good  during  the  year.    To  complete 
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ill  amount  each  year  to  keep  the  channel  open  after  the 
rk  has  been  done. 

aount  available .. $3,075.61 

count  expended  daring  fiscal  year,  exclusive  of  liabilities 

July  1,1887 3,013.64 

ilance  available 61.97 

mated  by  act  of  August  11, 1888 5,000.00 

ble  for  fiscal  year  ending  June  30, 1889. 5,061.97 

1  ■ 

can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
i  compliance  with  requirements  of  sections  2  of  river  and 
i  of  1866  and  1867. 

ndix  W  3.) 

liver 9  Missouri  and  Kansas. — The  navigation  of  this  stream 
interfered  with  by  obstructions  in  the  channel  and  shoal 
Che  original  project,  adopted  in  1871,  was  to  obtain  a  low- 
ation  of  2  feet  by  means  of  dams  and  training-walls,  bat 
ndoned  and  no  other  definite  project  was  adopted.  Tbft 
ts  have  consisted  in  the  removal  of  overhanging  trees  from 
nd  of  snags  from  the  bed  of  the  stream,  and  the  construe- 
-dams  and  training- walls.  The  amount  expended  to  Jane 
$194,027.89,  at  which  time  the  navigation  was  in  a  fair 
e  worst  obstructions  having  been  removed.  Daring  the 
uding  Jnne30, 1888,  $L,816.63  was  expended  in  watching 
or  plant  and  in  reading  gauge  at  Tuscumbia. 
I  appropriation  is  required  to  keep  this  stream  in  navigable 
r  the  removal  of  new  obstructions  that  are  brought  down 
loods.  No  stated  amount  can  be  given  as  required  to  corn- 
pro  vement. 

nount  available $5,972.11 

mount  expended  during  fiscal  year,  exclusive  of  liabilities 

July  1,1887 1,816.63 

alance  available 4,155.48 

priated  by  act  of  August  11, 1888 5,000.00 

.ble  for  fiscal  year  ending  June  30, 1889 9,155.48 


;  can  be  profitably  expended  in  fiscal  y«ar  ending  June  30,1890    10, 000. 00 
i  compliance  with  requirements  of  sections  2  of  river  and 
s  of  1866  and  1867. 

endix  W  4.) 

>NS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
IENTS  OP  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  5, 


red  preliminary  examination  of  Mississippi  River  at  Rush 
and  Ivy  Landing,  Illinois,  with  a  view  to  confining  and  deep- 
nnel,  was  made  by  the  local  engineer,  Major  Miller,  and  not 
(i  for  improvement  at  present,  as  this  locality  will,  at  the 
be  treated  as  part  of  the  general  plan  of  improvement  of 
Lteport  transmitted  to  Congress  and  printed  in  House  Ex. 
,  Fiftieth  Congress,  first  session.  (See  also  Appendix  W  5.) 
ug,  after  preliminary  examination  by  the  local  engineer,  that 
was  worthy  of  improvement,  Major  Miller  was  charged  with 
ed  the  survey  of  Kaskaskia  River }  Illinois,  front  New  Athens 
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and  damage  from  snags,  wrecks,  and  other  similar  obstructions  have  be- 
come exceedingly  rare ;  while,  previous  to  the  inauguration  of  snagging- 
vork,  the  wrecking  of  boats  and  barges,  attended  by  much  loss,  was  a 
common  occurrence.  The  dangers  from  snags  and  similar  obstructions 
are  now  so  slight  that,  as  a  rule,  no  insurance  is  taken  out  against  loss 
from  each  cause. 

July  1,  1887,  amount  available $4,588.63 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 2,677.29 

Jolyl,  1888,  balance  available 1,911.34 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

Aaount  available  for  fiscal  year  ending  June  30, 1889 26,911.34 

(See  Appendix  Y 1.) 

2.  Mississippi  River,  from  Minneapolis  to  Des  Moines  Rapids. — Under 
this  appropriation  is  carried  on  the  improvement  of  through  navigation. 
Work  has  been  in  progress,  under  annually  approved  projects,  since 
1878,  and  very  favorable  results  have  been  secured,  showing  that  with 
a  continuance  of  the  work  under  liberal  appropriations  the  low- water 
channel  of  the  Mississippi  between  Saint  Paul  and  the  Des  Moines 
Rapids  can  be  made  comparatively  safe,  convenient,  aud  permanent. 
The  interests  tor  which  the  improvement  is  being  made  are  very  large 
and  important. 

During  the  past  year  work  has  been  carried  out  by  days'  labor  be- 
tween Saint  Paul  and  Hastings,  in  vicinity  of  Crooked  Slough,  between 
Bead's  Landing  and  Winona,  on  Rock  Island  Rapids,  and  between 
Otter  Island  and  Kauvoo,  and  by  contract  between  Homer  and  Queen's 
BlnfiT,  between  Guttenberg  and  Waupeton,  and  between  Sand  Prairie 
and  Savanna.  Temporary  work  of  dredging  was  carried  out  at  numer- 
ous points. 

The  records  of  eight  years'  work  show  that  material  used  in  the  con- 
struction of  dams  and  shore  protections  can  be  purchased  far  more  ad- 
vantageously in  open  market  than  by  contract,  and  that  the  carrying 
oat  of  a  portion  of  the  work  by  aid  of  Government  plant  has  resulted 
in  a  saviug,  as  compared  with  cost  of  contract  work,  of  $160,614.35,  or 
within  $33,275.61  of  the  total  amount  expended  for  plant.  It  is  a  satis- 
faction to  know  that  the  efficient  plant  now  on  band  has  been  almost 
paid  for  by  the  saving  it  has  effected  in  cost  of  work. 

There  has  been  expended  to  June  30,  1888,  for  the  permanent  im- 
provement of  through  navigation,  the  sum  of  $1,496,725.16,  or  $2,906.26 
per  mile. 

July  1, 1897,  amount  available '$270,274.40 

Received  from  sale  of  fuel 105. 04 

270, 379. 44 
July  1, 1888,  amouut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $204,871.21 

July  1, 1886,  outstanding  liabilities 282.70 

205, 153. 91 

Jaly  1, 1888,  balance  available 65,225.53 

Asxrant  appropriated  by  act  of  August  11, 1888 600,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 665, 225. 53 


*  This  amount  differs  from  the  balance  reported  in  money  statement  of  previous 
It  includes  $15,000  appropriated  for  Lake  City,  which  amount  at  date  of  pre- 


report  was  included  under  special  head  of  "  Harbors  of  refuge  on  Lake  Pepin, 

Lake  City.  Minnesota;'1  and  it  excludes  $388.24,  expended  in  Washington  from  al- 

oi  $15,000  for  the  practical  test  of  the  Adams  flume,  previous  to  June  30, 1887. 
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{Amount  that  can  l.«j  ]>■'<■  i  i  r :  h  i  ■  1  \-  e\)>e\n\i:i\  iti   li.-r;il  vrar  l-uiIIdic  Juno 
so;  lew..: |i,  000,000.00 
Siiliiriiu<Ml  in  i-iPTiijiliMiu'i.'  wirli  ri-iiuirrniciitfi  of  sii'li'ina  2  of  river  and 
harbor  acts  of  tSOO  and  1867. 
(See  Appendix  Y  3.) 

3.  Dea  Moines  Rtiphh,  Mi.ssixxippi  River. — This  work  was  commenced 
in  18CC.  The  adopted  plan  provided  For  the  building  of  a  closed  canal 
8  milen  long  and  Tor  cutting  an  open  channel  in  the  rock-bed  of  the  river 
over  the  remaining  4  miles  of  rapids.  The  canal  was  opened  in  August, 
1ST7,  though  not  fully  completed,  and  has  been  in  operation  since  that 
time.  The  work  of  the  past  year  consisted  in  the  continnation  of  the 
protection  of  the  canal  embankment.  The  work  remaining  to  be  done 
to  complete  the  improvement  in  accordance  with  the  approved  project  ia 
as  follows:  Completing  blasting  and  dredging  in  open  canal ;  raising 
lock-walls  of  middle  and  lower  locks;  refilling  and  completing  paving 
of  canal  embankment;  building  a  sluice  in  embankment  for  removing 
sediment;  building  an  otlice  at  lower  lock,  and  completing  lock  grounds. 
The  approved  project  provides  for  two  sluices  in  canal  embankment,  but 
one  of  these  sluices  has  been  provided  in  connection  with  the  dry-dock. 
The  estimated  cost  of  the  sluice  was  $20,000.  As  bnilt,  the  additional 
cost  to  dry-dock  was  $3,000.  The  arrangement,  therefore,  efifeotcd  au 
estimated  saving  of  $12,000,  which  is  deducted  from  the  amount  required 
to  complete  work.  The  amount  of  $8,000  is  retained  in  estimate,  and 
this  amount  should  be  expended  in  connection  with  the  completion  of 
the  dry -dock. 

There  has  been  appropriated  and  allotted  for  this  work  Iho  sum  of 
$4,517,950.  There  have  been  expended  for  work  $  1,4 92, 835 .09.  The 
net  cost  to  the  United  States  has  been,  to  June  30,  1885,  $4,491,690.72. 

July  1,  1887,  amount  available....   $3),  124. 40 

July  1,  1888,  anion i>[  i\\]»' uded  during  li'-cal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 ;l.884.24 
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A  floating  boom  was  built  and  placed  this  spring  at  the  head  of  the 
canal  to  facilitate  entrance. 

The  extreme  high  water  of  the  past  spring  developed  some  weak 
places  io  the  embankment  and  extensive  repair  to  the  same  must  soon 
be  made. 

The  expenses  of  the  year  have  been  $42,802.35,  of  which  amount 
|9, 1G  1.24  are  chargeable  to  dredging  and  $1,327.32  to  boom  construc- 
tion; $2,234  35  were  expended  for  repair  of  the  gates,  which  are  getting 
quite  old  and  muse  be  replaced  in  a  few  years. 

The  estimated  expenses  for  the  coming  year  are  $45,000. 

The  expenses  of  operatiug  and  care  of  the  Des  Moines  Rapids  Canal 
ire  provided  for  by  an  indefinite  appropriation,  made  by  act  of  March 
3>  1881. 

July  1,  1887,  balance  on  hand $1,849.75 

Jane  3D,  1848,  amount  drawn  from  Treasury  under  indefinite  appropriation    42, 000. 00 


43, 849. 75 
June  30,  1888,  amount  expended  during  fiscal  year 4*2,802.35 

Jane  30,  1888,  balance  on  hand 1,047.40 

(See  Appendix  Y  5.) 

5.  Dry-dock  at  the  Des  Moines  Rapids  Canal,  Mississippi  River. — The 
approved  project  for  this  work  provides  for  the  bnildi  ng  on  the  river  side  of 
the  Des  Moines  Rapids  Canal,  above  Middle  Lock,  of  a  dry-dock  400  feet 
long  and  100  feet  wide,  with  gates  giving  an  entrance  into  the  canal  80 
feet  wide.  The  original  estimate  of  cost  was  $125,000.  There  have 
been  expended  to  date  $108,750.    No  balance  remains  on  hand. 

All  the  embankment  and  masonry  work  are  completed,  and  the  con- 
struction of  gates  is  well  under  way.  To  finish  the  work  requires  the 
completion  of  paving  of  embankment  of  the  gates,  of  the  concrete  and 
timber  of  bottom  of  dock,  aud  of  the  draining  arrangements,  also  the 
pnttiug  np  of  pumping  machinery  and  the  removal  of  a  portion  of  canal 
embankment. 

In  constructing  the  slnices  of  dock,  the  openings  were  made  larger 
tban  was  originally  proposed,  with  a  view  to  discharging  through  them 
the  mnddy  water  at  times  brought  into  the  canal  by  Price's  Creek.  This 
work  has  increased  the  cost  of  the  dock  somewhat,  but  has  made  un- 
necessary one  of  the  sluices  planned  for  the  canal  embankment  and  esti- 
mated to  cost  $20,000.  The  additional  expenditure  should  be  considered 
asacreditfroratheappropriationfor  *' Improving  Des  Moines  Rapids'7  to 
the  appropriation  for  "  Dry-dock  at  the  Des  Moines  Rapids  Canal,"  to 
be  drawn  upon  for  the  latter  work,  in  case  it  is  found  to  be  impractica- 
ble to  folly  complete  the  dry-dock  without  exceeding  the  estimate. 

The  large  plant  owned  by  the  United  States  and  the  entire  commerce 
of  the  Upper  Mississippi  River  will  be  benefited  by  this  improvement. 

July  1,  1887,  amount  available $27,  Gil.  76 

July  1.  18-&,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, li*J7 27,6*21.76 

Amount  appropriated  by  act  of  August  11,  1883 16, 250. 00 

(See  Appendix  Y  6.) 

6.  Harbor  of  Refuge  on  Lake  Pepin,  at  Lake  City,  Minnesota. — The  pro- 
ject for  this  work  proposed  the  buildiug  of  a  breakwater  to  protect  and 
facilitate  the  landing  of  steamboats  and  afford  safety  to  rafts  caught  in 
the  lake  by  storms. 

In  May,  1887,  the  work  of  reducing  depth  of  water  aud  cost,  by  build- 
ing  up  a  foundation  of  gravel,  was  commenced.    During  the  year  a 
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breakwater,  871  feet  long,  of  wbicli  5V2  feet  are  crib-work,  extending 
into  the  lake  below  the  gravel  point  id  front  of  Lake  City,  from  the 
fool  of  Elm  Street,  was  completed.  This  breakwater  was  given  sloping 
side  and  end,  which  permits  the  ice  to  slide  over  the  pier  rather  than 
push  against  it.  This  pier  passed  comparatively  safely  through  a  severe 
test  this  spring  due  to  a  combination  of  very  high  water,  heavy  ice,  and 
severe  storms.  There  have  been  expended  on  this  work  to  June  30, 
isss,  from  special  appropriations,  the  sum  of  $20,000,  and  from  an  al- 
lotment from  general  appropriation  a  farther  sum  of  $11,985.23. 

As  the  leugt  h  of  pier  built  is  thought  to  be  sufficient  to  properly  pro- 
tect the  harbor  at  Lake  City,  and  as  the  balance  on  hand  from  the  allot- 
ment is  sutueieut  to  make  repairs  now  needed,  no  further  appropriation 
is  asked  for. 

Jolyl,  1887,  amount  available '(16,350.82 

July  1,  1S8H,  illumine  expeurii-il  during  fiscal  year,  exclusive  of  liabilities 

uutataiHllug-  July  1,  1«87 16,350.82 

{See  Appendix  Y  8.) 

7.  Harbor  of  refuge  on  Lake  Pepin,  at  Stockholm,  Wisconsin.— The  proj- 
ect for  this  work  proposed  the  building  of  a  breakwater  to  protect  and 
facilitate  the  landing  of  steam-boats  and  afford  safety  to  raits  caught  in 
the  lake  by  storms.  A  crib-work  pier  579  feet  in  length  was  completed 
iu  1880.  During  the  spring  of  18SS  there  was  a  higher  stage  of  water 
in  the  lake  than  was  ever  before  known  at  the  time  of  the  breaking  up 
of  the  ioe,  and  the  iee,  wheu  it  did  break  up,  was  as  solid  as  in  mid- 
wluter.  A  violent  storm,  ocenrring  at  this  time,  drove  the  ice  with 
groat  force  against  the  pier,  carrying  off  about  4  feet  from  its  top. 

The  pier  should  be  repaired  as  soon  M  possible,  and  in  making  suck. 
repairs  sloping  shirs  and  end  should  bi-  provided.  The  amount  ex- 
pended oil  this  work  to  June  30, 1888,  is  $19,070.94. 

July  1,  WW,  amount  available $6,209.39 

July  I,  ISStf,  amount.  I'spomli'il  ilur Ln-^  lineal   voar,  oiclunivi.  of  liability* 

MIMMngAl*  1.  1<«*7 880.33 

July  I,  1*W,  balance  available 5,929.06 
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So  work  was  done  daring  the  past  fiscal  year,  there  being  no  funds 
*r  it.    As  there  is  no  navigation  dependent  upon  the  preservation  of 
the  Falls,  and  as  Congress  has  made  no  appropriation  for  that  purpose  • 
rinoe  1884,  it  is  deemed  proper  to  render  no  estimates  for  this  work  for 
the  fiscal  year  ending  June  30, 1890. 

Total  expended  under  the  present  project,  including  outstanding  lia- 
bilities, $405,000. 

July  1,  1887,  amount  in  hand $86.83 

July  1, 1888,  outstanding  liabilities 66.83 

.(  Amount  (estimated)  required  for  completion  of  existing  project 210, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  1.) 

2.  Construction  of  look  and  dam  on  Mississippi  River  at  Meeker's  Island, 
Minnesota. — The  river  and  harbor  act  of  March  3, 1873,  appropriated — 

For  construction  of  the  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island, 
Jfinnieeota.  according  to  the  surveys  and  plans  of  the  War  Department,  twenty-five 
thousand  dollars :  Provided,  That  all  rights  and  claims  in  and  to  the  land  grant  made 
to  the  State  of  Minnesota  for  the  above  work,  by  act  approved  July  twenty- third, 
eighteen  hundred  and  sixty-eight,  shall  be  fully  relinquished  to  the  United  States  be- 
r&m  any  of  this  appropriation  is  expended. 

None  of  this  appropriation  has  been  used,  the  required  relinquishment 
not  having  been  made,  and  the  appropriation  has  been  lying  unused 
'for  fifteen  years. 

July  1,  1P87,  amount  available  subject  to  conditions  in  act $25,000.00 

July  1 ,  1888,  balance  available  subject  to  conditions  in  act 25, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 897, 1*21. 46 

Submitted  in  compliance  with  requirements  of  sections  2  of  the  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  2.) 

3.  Mississippi  River  above  Fallsof Saint  Anthony ^Minnesota. — The  pres 
ent  project,  adopted  in  1880,  consists  in  improvement  of  the  river  mainly 
between  Aitken  and  Grand  Rapids,  a  distance  of  165  miles,  by  removal 
of  snags,  bowlders,  bars,  and  leaning  trees  from  the  channels,  and  con- 
struction of  wing-dams,  when  necessary,  to  afford  3  feet  depth  daring 
low-water  stage,  the  cost  being  estimated  at  $54,127.  The  last  appro- 
priation for  this  improvement  being  that  of  $10,000,  by  the  act  of  Au- 
gust 2, 1882,  no  work  was  doue  upon  the  channels  during  the  past  fiscal 
year  for  want  of  funds. 

The  total  expended  under  the  present  project  to  June  30, 1888,  in- 
cluding outstanding  liabilities,  is  $35,000. 

Before  improvement  commenced  in  1880  the  stream  between  Aitken 
and  Grand  Kapids  was  so  obstructed  that  navigation  was  difficult  and 
at  times  almost  impossible  for  steamers  of  lightest  draught.  There  is 
now  a  general  depth  in  the  improved  channels  of  3  feet  at  low  water, 
but  there  are  many  snags,  leaning  trees,  bowlders,  and  gravel-bars  yet 
remaining  to  be  removed,  as  they  contract  the  channels  and  thus  inter- 
fere with  the  movement  of  steamers  at  any  stage  of  water. 

July  1,  1887,  amount  available,  including  outstanding  liabilities $3.67 

July  1,  1888,  outstanding  liabilities 3.67 

Amount  appropriated  by  act  of  August  11,1888 10,000.00 


\ 
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{Amount  (estimated)  required  for  completion  of  existing  project,  vbs.  Im- 
provement between  Grand  Rapids  and  Con radi'a  shoals $9, 127,50- 
Amonnt  that  can  be  profitably  expended  in  fisoal  y  ear  ending  June  30;  1890      9,  StQO.  00' 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  rivet  and 
harbor  acta  of  1666  and  1867. 

(See  Appendix  Z  3.) 

4.  Reservoirs  at  headwaters  of  Mississippi  Siver.— The  object  of  the-' 
reservoirs  is  to  collect  surplus  water,  principally  from  the  precipitation 
of  winter,  spring,  and  early  summer,  to  be  systematically  released  so  as 
to  benefit  navigation  upon  the  Mississippi  River  below  the  dams.  The 
reservoir  project  is  the  outcome  of  surveys  and  examinations  made  in 
1869, 1874, 1878,  and  1879.  From  the  results  of  these  examinations,  and 
farther  examinations  made  in  1830,  the  first  cost  of  constructing  reservoir 
dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,81)9,083.  The  cost 
of  land  and  other  damages  to  result  from  construction  and  operation  of 
the  proposed  dams  was  not  included  in  that  estimate,  aa  they  could  not 
be  predicted  with  any  approach  to  accuracy. 

The  present  project  consists  iu  constructing  reservoir  dams  at  the 
headwaters  of  the  Mississippi  River  in  Minnesota,  that  locality  having 
been  selected  for  commencing  the  work  in  consequence  of  an  appropria- 
tion made  by  the  river  and  harbor  act  approved  Jane  14, 1880,  for  oon- 
straction  of  a  reservoir  dam  at  Lake  Winnibigoshish,  Minnesota,  and; 
for  other  reasons  given  in  Appendix  T  to  the  Annual  Report  for  1886. 
Four  of  the  reservoirs  have  thus  far  been  created. 

Daring  the  past  fiscal  year,  surveys  and  examinations  were  made 
upon  which  to  base  plans  for  increasing  the  lift  of  the  Pokegama  reser- 
voir 2  feet,  and  from  which  to  ascertain  the  feasibility  and  cost  of  creat- 
ing a  reservoir  at  Saudy  Lake,  Minnesota. 

The  four  completed  reservoirs  were  operated  in  the  interest  of  naviga- 
tion during  the  exceedingly  dry  navigation  season  of  1887.  Without 
taking  into  consideration  the  liberal  volnme  of  water  released  from  them 
prior  to  August,  the  effect  of  a  continuous  discharge  of  the  stored-up 
water  from  them  for  eighty-six  days  in  August,  September,  October,  and 
November,  when  the  Mississippi  needed  water,  was,  as  estimated  by  the 
officer  in  charge,  to  increase  the  channel  depth  of  the  Mississippi  River 
at  Saint  Paul  from  1  foot  to  1&  feet. 


< 
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5.  Chippewa  River,  including  Yellow  Banks,  Wisconsin. — This  work 
eoDsiste  in  the  construction  of  dams  and  jetties  to  confine  the  low- water 
Tolome  to  a  practicable  channel,  and  in  revetment  of  caving  bends  be- 
tween Eau  Claire  and  the  mouth  of  the  river,  a  distauee  of  57  miles. 
The  project  was  adopted  in  1877,  and  its  cost  then  placed  at  $75,790. 
Revised  estimates  in  1883,  however,  increased  the  estimate  to  $132,476.35, 
including  in  this  latter  all  the  expenditures  from  the  commencement  of 
the  improvement  Further  revision  in  1887  showed  the  cost  of  comple- 
tion to  be  at  that  date  $55,522.96.  The  total  expended  to  June  30, 1888, 
including  outstanding  liabilities,  is  $115,712.72. 

The  work  for  improvement  performed  during  the  past  fiscal  year  con- 
sisted in  some  extensions  to  and  repairs  of  wing-dams,  jetties,  and  re- 
vetments. 

By  the  works  constructed  for  the  improvement  of  the  river  a  low-water 
depth  of  3  to  4  feet  has  been  maintained,  where  before  they  were  under- 
taken the  depth  seldom  exceeded  18  inches.  The  jetties  at  the  mouth 
of  the  river  have  been  of  great  benefit  to  raft  and  steam-boat  naviga- 
tion, in  securing  a  stable  channel  of  sufficient  depth,  where  before  im- 
provement commenced  there  was  a  broad  bar  intersected  by  shallow,. 
shifting  channels,  passable  with  difficulty  at  times  of  low  water  by 
pteamers  and  rafts. 

A  number  of  bars  between  the  mouth  and  Eau  Claire  still  require  im- 
provement. 

The  object  of  the  work  at  Yellow  Banks  is  to  prevent  erosion  of  the 
high  sandbanks  or  bluffs  on  the  Chippewa  River  below  Eau  Claire,  and 
thereby  relieve  the  channels  of  this  river  and  of  the  Mississippi  below 
the  junction  of  the  two  streams  from  the  masses  of  sand  contributed 
by  those  banks. 

The  project  for  improvement  was  adopted  in  1883.  The  estimated 
cost  of  the  work  was  originally  placed  at  $6 i,  102.50.  The  estimate^ 
however,  as  revised  in  1883,  was  increased  to  $06,000,  from  experience 
as  the  work  progressed.  The  protection  work  consists  of  revetment  of 
piling  and  fascines.    The  revetment  should  be  crowned  with  rock. 

The  total  expended  on  the  project  to  June  30, 1888,  including  outstand- 
ing liabilities,  is  $30,000. 

Slight  repairs  were  made  to  the  works  during  the  fiscal  year,  but  no 
new  protection  work  was  undertaken,  owiug  to  want  of  funds. 

July  1,  1837,  amount  available $5,470.04 

Joly  1,  183d,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $4,400.21 

July  1,  1888,  outstanding  liabilities 26.55 

4, 432. 7& 

July  1,  188H,  balance  available 1,037.28 

Amount  appropriated  by  act  of  August  11,  1888 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 11,037.28 

{Amount  (estimated)  required  for  completion  of  existing  project 77, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30,  WdO    30,  OOO.OOi 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  5.) 

6.  Saint  Croix  Rivery  Wisconsin  and  Minnesota. — The  original  project* 
adopted  in  1878,  contemplated  removal  of  obstructions  from  the  chan- 
nels between  Taylor's  Falls,  Minn.,  and  Prescott,  Wis.  There  was  ex- 
pended under  this  project  $18,000. 

The  present  project,  adopted  in  1830  and  modified  as  to  cost  in  1882, 
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Wing  the  past  fiscal  year  dredging  was  carried  on  upon  the  lower 
'ea  of  Goose  Rapids,  at  points  between  the  rapids  aud  Grand 
t,  and  on  bars  to  a  point  62  miles  by  river  below  the  latter-named 

|  have  been  expended  upon  the  improvement  to  Jane  30r  1888,. 
ig  outstanding  liabilities,  (160,212.52. 

e  improvement  the  ruling  depth  upon  bars  between  Moorhead 

>oe  Rapids,  at  ordinarily  low  water,  was  bnt  1J  feet ;  and  below 

1  Forts  2  feet,  while  between  Moorhead  aud  Abercrombie  the  nav- 

s  was  at  all  times  difficult.    The  channels  tor  80  miles  below  Moor- 

1  on  the  lower  half  of  Goose  Rapids,  and  between  Frog  Point 

ind  Forks,  lave  been  improved  to  afford,  at  ordinarily  low  water,. 

Land  below  Grand  Forks  for  G2  miles,  4  feet  of  depth.    The  re- 

H  of  Bnags and  trees  between  Moorhead  (opposite  Fargo)  aud  Aber- 

"'     a  distance  of  76  miles,  improved  tbat  portion  of  the  stream  for 

a  during  high  and  medium  stages  of  water. 

fct,UB7,  amount  available t22,066.61 

■  1,  ldW8,  amount  responded  daring  fiscal  year,  exclusive  of  li»biliiiee 

*-    Hiding  July  1,  leW7 12,330.48 

IT  1,1888,  balance  available 9,735.13 

rot  appropriated  by  aot  of  August  11,  1M88 20,000.00 

unavailable  for  fiscal  year  ending  Juno  30,  1889 29,735.18 

rent  (estimated)    ■  ■  lired  for  completion  of  existing  project 59,600.00 

rant  lhat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    30,000.00 

hbmitled  in  compliance  -Kith  requirements  of  eeoUoni  2  of  river  and 

[   harbor  acts  of  I860  aud  1867. 

(See  Appendix  Z  8.) 
9.  The  Missouri  River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Montana. — 
work  was  in  charge  of  Capt.  O.  B.  Sears,  Corps  of  Engineers,  to 
il  16,  1888. 

<  work  of  improvement  is  at  present  confined  to- the  extent  of  river 
reen  Fort  Benton  and  Carroll,  Mont.,  and  consists  in  the  construe- 
of  wing-dams  and  dams  to  close  secondary  channels,  so  as  to  con- 
t  the  water-way  where  too  wide  and  to  raise  tbe  water  ou  the  rapids 
thus  reduce  the  slope ;  also  in  dredging  out  the  heavier  gravel-bars 
■uu  in  removing  projecting  rock  and  loose  bowlders,  where  necessary, 
with  the  expectation  of  ultimately  securing  between  Fort  Benton  and 
Carroll  a  navigable  depth  of  4  j  feet  at  low  water. 

The  original  condition  of  the  navigable  channel  between  the  points 
named  was  extremely  bad  at  low-water  stages,  the  depth  only  averag- 
ing 3  feet,  tbe  channel  having  many  sharp  turns  and  being  obstructed 
in  many  places  by  projecting  embedded  rocks  and  loose  bowlders. 

The  river  from  Carroll  to  Sioux  City  was,  and  is,  bad  during  low-water 
•tages,  owing  to  unstable  hanks,  shifting  channel,  moving  sand-bars, 
and  snags.  Tbe  originally  adopted  project  for  the  improvement  com- 
prised the  removal  of  snags  from  the  lower  or  sandy  portion  and  on  the 
upper  or  rocky  portion  the  contraction  of  the  water-way  so  as  to  afford 
a  navigable  channel  of  4}  feet  depth  at  low  water.  Ou  this  project  the 
expenditure  to  June  30, 1886,  was  9202,456.87.  At  that  date  the  chan- 
nel for  purposes  of  navigation  was  mnch  better  than  at  any  previous 
period,  and  vessels  loaded  to  3J  feet  draught  could,  by  careful  pilotage 
and  hard  robbing  on  tbe  bottom,  reach  Fort  Benton, 

During  the  year  ending  Jnne  30, 1888,  three  dams  were  built  at 
Shonkin  Bar  and  six  at  Crocondunez,  the  former  increasing  tbe  chan 
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:-:i —  o>i  The  lacrer  increasing  it  12  inches.  Two  small 
--  mu  m.:  »tr  &i<n»'a  Kanche,  a  few  miles  below  the  Oro- 
-a.         ■*.  -k^uuW  during  the  year,  $80,639.17.     Total  ex* 

_...      ..-,..*-'*    930,633.17 

!-.;■.-:•.  i  ira^  tueal  jear,  exclusive  of 

.      V    -.  ■..     ,:•*-. $30,359.83 

„      .",_...     .   .^i-ii-M 279.34 


■it  (Wmpletioa  of  existing  project'  above 

250,000.00 

.iwo.L^lintiticulj'carcniliugJtineao.ltSO  100,000.00 


.C:n  -.  Montana  and  Dakota. — This  work  was  in  charge 
„.^.  '.\t;w  of  Engineers,  to  April  10, 1888. 
■ubiL-on  of  the  navigable  channel  of  the  Yellowstone 
*.k.  iue  to  the  existence  of  numerous  swift  rapids,  to 
x*  .-iianwlat  low  water,  and  to  the  presence  of  rocks 
i-s     5*  removing  the  hitler  at  tbo  worst  places  and 

»:t«r  :o  one  channel  so  as  to  increase  the  depth  on 
,-r  ij*  Iwu  considerably  improved  for  purposes  of 
v  '.iy  L  ISiSO,  198,300.74  iiad  been  expended  upon  the 
.  .l.  _u:  date  the  condition  of  the  improved  river  was 

,.  -.<rewut,  as  the  dams  have  received  no  repairs  since 

irauu  in  many  places.     No  work  for  improvement 

i*  .  j<j  rlsoal  year  ending  June  30, 1886,  owing  princi- 

uiy  \t£  funds.    The  engineer  property  pertaining  to 

-Viw.  however,  put  in  repair  and  cared  for.  Total 
*  M.  UK  $104,489.27. 

,v,.:jS:# $16,530.  S3 

..\.<v>iiM  during  fiscal  year,  exclusive  of  liabilities 
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IMPROVEMENT  '  OF    TENNESSEE    AND    CUMBERLAND    RIVERS,  AND    OP 
CERTAIN  RIVERS  IN  EASTERN  TENNESSEE  AND  KENTUCKY. 

Officer  iii  charge,  Lieut.  Ool.  J.  W.  Barlow,  Corps  of  Engineers,  with 
Lieut,  H.  E.  Waterman,  Corps  of  Engineers,  under  his  immediate  or- 
ders. 

1.  Tennessee  River. — a.  Above  CMttanooga. — The  present  project  is  to 
blast  a  chaunel  through  the  reefs,  to  reduce  the  sand  and  gravel  bars, 
-and  to  build  riprap  dams  to  contract  the  water-way,  so  as  to  obtain  a 
.safe,  navigable  channel  having  a  depth  of  3  feet  at  low  water.  The 
rocky  bed  and  banks  render  the  improvement  practically  permanent. 

The  snag  and  tow  boat  for  use  on  this  river  and  its  tributaries  was 
completed  during  the  fiscal  year,  and  was  employed  in  towing  stone- 
barges  at  Half  Moon  Island  and  in  the  removal  of  snags  at  other  points 
along  the  river.  Work  was  carried  on  at  Baker's  Shoals,  Bussell  Shoals, 
and  Caney  Creek  Shoals,  constructing  wing-dams  and  removing  surface 
obstructions. 

The  total  amount  expended  to  June  30, 18S8,  including  outstanding 
liabilities,  is  $2.5,947.70,  which  has  resulted  in  giving  an  improved 
•channel  by  removiug  or  reducing  obstructions,  and  thus  lengthening 
the  season  of  navigation. 

July  I,  1887,  amount  available $5,274.90 

July  1,  188*,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $5,1/7.49 

July  1,  1*88,  outstanding  liabilities 45.11 

'■ 5,222,60 

July  It  1888,  balance  available 52.30 

Amount  appropriated  by  act  of  August  11,  1868 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 15,052.30 

i Amount  (estimated)  required  for  completion  of  existing  project 59, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
Subu.it ted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  1.) 

6.  Below  Chattanooga. — The  section  of  the  river  from  Chattanooga, 
Teuo.,  to  Brown's  Ferry,  Ala.,  was  obstructed  by  reefs,  bars,  etc.,  and 
had  about  3  feet  of  water  in  the  channel  for  eight  or  nine  months  in  each 
year.  From  Brown's  Ferry  to  Florence  it  was  not  navigable,  the  Mus- 
cle Shoals  forming  an  absolute  barrier,  excepting  when  the  river  was  at 
an  uu usually  high  stage.  From  Florence  to  mouth  of  the  river  the  usual 
surface  obstructions  were  found,  with  many  shoals,  having  deep  water 
between  them. 

The  present  project  consists  in  building  around  the  Big  Muscle  Shoals 
a  canal  14£  miles  long,  70  to  120  feet  wide,  and  6  feet  deep,  having  nine 
locks,  each  300  feet  between  gates  and  60  feet  wide,  and  an  aqueduct 
over  Shoal  Creek  900  feet  long,  60  feet  wide,  and  5  feet  deep ;  in  con- 
structing a  canal  around  the  Elk  River  Shoals,  1£  miles  long,  with  two 
locks;  and  in  blasting  a  channel  through  the  bed-rock  and  building 
ring-dams  at  Little  Muscle  Shoals,  a  modification  of  the  original  plan 
for  a  system  of  lockage ;  and  in  improving  the  most  troublesome  places 
above  Decatur  and  below  Florence. 

The  total  amount  expended  to  June  30,  1888,  including  outstanding 
liabilities,  is  $2,957,377.28,  which  has  resulted  in  the  improvement  of 
the  river,  as  follows : 

The  Little  Muscle  Shoals  work,  as  modified,  has  been  practically  com- 
pleted  by  cutting  a  channel  through  the  bed-rock,  2£  miles  long,  and 
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hntiilut;  i  fiuss-Jaiiu*.     It  may,  however,  become  necessary  in  the  future- 
v  ******  ■JwJjUoH.wti*  of  the  existing  dams,  or  to  build  looks,  as  origin' 

A:  5i(f -Hiftsvte  Siwals  and  Elk  River  Shoals  the  eleven  looks  are  built 
j*i  ill  tilw  tnituc  -^ates  are  in  positiou.  The  five  lower  locks  are  to  have 
■^rvp-^acv*.  one  oi  which,  at  Lock  So.  6",  is  already  hung.  The  Shoat 
Ctv<ti  A'tueducC  is  nearly  finished  ;  it  sustained  a  severe  test  by  the 
>■»«>  troods  *>f  March  last  without  injury.  A  dredge  and  dump-scowa  ' 
»*«  built  tor  service  in  dredging  the  canal-trunk  and  approaches. 

$tr&i£Ut*tuug  the  upper  channel  entrance  to  the  Elk  River  Shoals 
Oa»*1  ami  raising  the  walls  of  Lock  A  to  the  level  of  its  upper  bay  are 
rvwetwemied.  The  plans  for  the  radical  improvement  of  the  Colbert 
Sooala  awl  Bee  Tree  Shoals,  by  the  construction  of  two  looks  and  dams, 
have  beam  submitted. 

It  is  expected  that  both  sections  of  the  canal  can  be  opened  for  the 
us*»  of  the  public  during  the  low-water  season  of  1889,  provided  that 
aumviettt  funds  are  made  available  without  delay. 

Attention  is  invited  to  the  necessity  of  removing  certain  obetrac- 
tioua  immediately  below  Chattanooga,  and  of  making  an  instrumental 
survey  of  the  river  below  that  city. 

July  >.  W*.  *n»u«  available (94,833.1* 

July  I.  ISW.  amount  expended  during  fiscal  year,  exclusive 

vi  iMhiliiiw  outstanding  July  1,  lstf7 990,881). 76 

J»l*  1,  1SJW,  outstanding  liabilities 3,379.65 

94.280.41 

July  I.  MM,  bataBM  available 623.79 

AmmmuI  appropriated  by  aet  of  Angau  11, 1B88 250, 000. 0» 

Awowul  available  for  fiscal  year  ending  Jon*  30, 1889 100,028.72    ', 

IAwuuul  (estimated)  required  for  completion  of  existing  project I,b48,000.0*> 
Auhwittl  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
x    i«» l.ooo, ooo. o» 

1  Suluull  t  «l  m  compliance  with  require  to  cots  of  sections  2  of  river  and 
harbor  acts  of  letio  and  18©7. 


(See  Appendix  A  A  1.) 
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(Amount  (estimated)  required  for  completion  of  existing  project $112, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  2.) 

3.  IAtUe  Tennessee  foivery  Tennessee. — This  river  rises  in  the  Bine 
Bidge,  and  is  an  important  tributary  to  the  Upper  Tennessee. 

An  examination  was  made  in  1881,  upon  which  is  based  the  present 
plan  of  improvement,  which  is  to  remove  surface  obstructions,  reduce 
rock- reefs  and  gravel-bars,  and  build  wing  dams  to  contract  the  water- 
way so  as  to  obtain  a  low- water  channel  40  feet  wide  and  2  feet  deep 
below  the  mouth  of  the  Tellico  River,  a  distance  of  about  13  miles. 

No  work  has  been  done  since  December,  1883. 

The  total  amount  expended  to  June  30, 1888,  is  $5,000,  which  has 
re&alted  in  securing  an  improved  channel. 

I  Anion ot  (estimated)  required  for  completion  of  existing  project $18, 724. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  3.) 

4.  Hiawassee  River,  Tennessee. — This  river  is  an  affluent  of  the  Ten- 
nessee. An  examination  was  made  in  1874.  The  natural  channel  is 
obstructed  by  rock-reefs,  bowlders,  snags,  and  overhanging  trees. 

The  present  plan  is  to  obtain  a  navigable  channel  40  feet  wide  and  2 
feet  deep  at  average  low  water  from  the  mouth  of  the  river  to  head  of 
navigation,  about  33  miles,  by  reducing  the  reefs  and  bars,  removing 
surface  obstructions,  building  wing-dams,  etc. 

No  work  has  been  doue  during  the  fiscal  year. 

The  total  amount  expended  to  June  30, 1888,  including  outstanding 
liabilities  is  $34,000,  and  has  resulted  in  obtaining  an  improved  chan- 
nel below  Charleston. 

Amoant  appropriated  by  act  of  August  11, 1888 $1,000.00 

(Amoant  (estimated)  required  for  completion  of  existing  project 1, 500. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Api>endix  A  A  4.) 

5.  Clinch  River,  Tennessee. — The  Clinch  Eiver  rises  in  Virginia  and 
enters  the  Tennessee  near  Kingston,  Tenn.  It  is  about  400  miles  in 
length,  230  miles  of  which  are  in  Tennessee. 

The  present  plan  of  improvement  consists  in  lengthening  the  season  of 
navigation  and  in  securing  a  safe  channel,  having  a  depth  at  ordinary  low 
water  of  2  feet  to  Clinton,  70  miles,  and  1 J  feet  from  Clinton  to  Walker's 
Ford,  75  miles.  Above  this  point,  to  the  Tennessee  and  Virginia  State 
line,  85  miles,  the  only  work  that  can  be  done  to  advantage  is  to  reduce  the 
ledges  and  remove  surface  obstructions  sufficiently  to  assist  the  passage 
of  fiat-boats  and  rafts  on  the  sudden  rises  or  "  tides  "caused  by  heavy  rains. 

Daring  the  year  work  has  been  carried  on  principally  at  Cloud's 
Shoals,  about  113  miles  from  mouth  of  river,  by  reducing  the  rock- 
ledges  in  channel  and  building  wing-dams. 

The  channel  of  river  between  Cloud's  Shoals  and  Hibb's  Shoals — 
about  18  miles — has  been  cleared  of  snags,  overhanging  trees,  fish- trap 
dams,  etc.  The  Engineer  officer  in  charge  urges  the  importance  of  leg- 
islation or  executive  action  in  the  matter  of  the  building  of  fish-traps 
and  trap  dams  upon  this  stream,  and  calls  attention  to  their  character 
44  serious  channel  obstructions.    These  dams  appear  to  be  authorized 
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by  the  legislature  of  that 

t»  Jute  30, 1888,  is  $25,958.09,  which  has  re- 

mnclatmauyof  the  principal  obstrac- 

ioa  for  rafts  and  flat-boats  at  stages  of 

channel-work  was  begun  in  1880. 

14,425.90 

Amrhu'  J***,  exclusive  of 

rr=* $4,313.15 

70.84 

4,333.99 

4LM 

11,1888 5,000.00 

tmlxag  June  30, 1889 5,041.91 

of  existing  project 19,000.00 

nye»rendlngJane30,lB90    10,000.00 
if  mictions  •!  of  river  and 


■^^pi^ This  stream  flows  wholly  io  the  State  of 

^ _c  sjtooot'250mi!es.     An  examination, below Cen- 

*  ISSfc    Obstructions  were  found  to  nearly  close 

^^^    w\irk  began  in  September,  18S0,  removing 

-,,-«]  bars,  and  building  wing  dams.     No  cban- 

-x  sort1  December,  1882.     The  total  amount  ex- 

"^   *>s.  s  ♦t;yKH),  and  has  resulted  in  securing  a  fair 

i;   it<*  lm.it  in^.'. season,  from  Centreville  to  month 

'  ,;--     The  character  of  this  stream  is  such  that 

^,«««tnuUte  rapidly,  and  these  obstructions  should 

',- ■  «■>  .wmnlwt.inii  of  existing  project $22,118.00 

.-.  t>'<iiiir>-'Hii.-ut!j  id'  suctions  ■<  <■<  river  ami 
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(Amount  featimated)  required  for  completion  of  existing  project $83, 000. 00 
Amoont  that  can  be  profitably  expended  in  fiscal  Tear  ending  Jane  30, 1890    20, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  7.) 

Above  Nashville. — This  section  extends  from  Nashville  to  the  head  of 
Smith's  Shoals. 

The  wort  done  prior  to  the  adoption  of  the  present  project  has  re- 
suited  in  securing  an  increased  depth  of  from  6  to  8  inches  over  the 
principal  obstructions,  and  also  in  giving  an  improved  channel  and 
lengthened  season  of  navigation  from  Bnrnside,  Ky.,  to  Nashville, 
Tbnn. 

The  present  project  consists  of  a  radical  improvement,  by  a  system 
•flocks  and  dams,  from  Nashville  to  bead  of  Smith's  Shoals. 

The  site  of  Lock  No.  1,  near  Lower  Nashville  Island,  has  been  de- 
termined upon,  and  work  of  look-pit  excavation  and  construction  of 
lock-wall  will  be  carried  on  under  contract,  provided  the  bids  received 
are  reasonable  and  advantageous  to  the  Government. 

From  August  to  November,  inclusive,  a  snagging  party  moved  down 
from  Burksville  to  Nashville,  clearing  the  channel  of  snags  and  over- 
hanging trees,  excavating  rock  and  gravel,  and  extending  and  repair- 
ing dams  at  various  points. 

The  total  amount  expended  under  the  existing  project  to  June  30, 
188S,  including  outstanding  liabilities,  is  $54,424.20,  and  has  been  ap- 
plied to  the  improving' of  the  shoals  above  Nashville,  and  in  the  neces- 
sary surveys  and  observations  and  estimates  pertaining  to  the  projected 
work  of  lock  construction. 

July  1,  1887,  amount  available $77,611.19 

Jul j  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  Julv  1,  1887 $6,408.93 

July  1,  1888,  outstanding  liabilities 626.46 

7,035.39 

July  1,  1888,  balance  available 70,575.80 

Amount  appropriated  by  act  of  August  11, 1888 200,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 270,575.80 

f  Amount  (estimated )  required  for  completion  of  existing  project 3, 753, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  7.) 

8l  South  Fork  of  Cumberland  River,  Kentucky. — This  stream  is  an  af- 
Inent  of  the  Cumberland  Biver,  which  it  enters  near  the  head  of  navi- 
gation, at  Burnside,  Ky. 

An  examination  was  made  in  1881.  The  obstructions  in  the  lower 
lection  from  "Devil's  Jumps"  to  the  mouth,  about  44  miles,  are  rock- 
wefe,  gravel-bars,  etc.,  while  above  the  "Devil's  Jumps"  immense 
bowlders  are  also  found  in  the  channel,  which  can  only  be  removed  at 
great  expense. 

The  present  project  provides  for  improving  the  channel  of  the  44 
tiles  of  river  below  the  "  Devil's  Jumps"  by  reducing  the  reefe  and 
iks,  removing  bowlders,  and  building  riprap  dams  to  contract  the  water- 
lay  so  as  to  secure  safe  navigation  at  a  3-foot  stage  above  low  water. 

From  July  to  September  work  was  carried  on  in  the  channel,  reach- 

(g  to  a  point  16  miles  from  mouth  of  the  river. 
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under  the  Ash  law  of  Tennr: 
State  in  1886. 

Tbetotalamonntexpend'"'     f 
salted  In  securing  an  iiuprn*-  *"" 
tions,  and  practically  saf"  - 
tlieriver2or3feet.il),..,  2 

July  1, 1887,  amount  nvnil.it''     _  __.  .. 
July  1,  1868,  amount  eipoii  '    '  "       .— 

liabilities  outstiimliiiic. I" ' 
July  J,  1888,  ontsUu.l- 
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jm  39, 1838,  was  $11,968.94,  which 
-^^.■■nmtnf  f>e  channel  for  the  passage 

$1,877.36 

i^lj  nil,  oitl naive 

**'    $1, 836.33 

- 9.97 

:      1,846.30 

_ 31.06 

«■  of  existing  project G0.d03.00 

a  iml  je»rendiiiH  Jane  30, 1890     10, 000. 00 
ksm  of  Motions  2  of  rivor  and 


{Amount  (("it i: 
Amount  th:iT  ■■ 
Submittal  ., 
harbor  »•-, 
(See  Api»  • 
6.  Duck  ■■- 
Tennessee 
trevillc,  -     "- 
the  chain, 
■nags,  ••■ 
nei-woi •■ 
pendeil    -■■   ~4 
n&vix     -     ^ 
of  rh  .r 

wag  , 

be  i-      -=:  ,_ 


I*    *r.= 


—This  stream  flows  wholly  in  the  State 

-  "*'  jnrfMt  tributary  of  the  Cnmberland  River, 

-  -  ■■-_  "ZUL  r«n_  about  120  miles  above  Nashville. 
B  v  Frank's  Ferry,  about  92  miles  from  its 


g^  M  he  gravel-bars,  snags,  and  overhang- 
'  **""  ii— -'"  s"1^  numerous  shoals,  making  naviga- 
"TT*,—  !>*  present  plan  is  to  clear,  deepen,  and 
"^'^^ ix'iag surface  obstructions,  building  wing- 
*Tl  *mw secure  safe  navigation  for  rafts,  flat- 
•**  mmmh  dnring  the  boating  season,  usually 
"*1  j.ve  aooths. 

V^jgwJ  on  during  the  first  three  months  of  the 
^*.  jwaari  and  chutes  of  snags  and  brush,  and  in 
„  SwaAlale-'a  ^Grry>  James's  Shoals,  and  other 

ifwmM  to  June  30, 1838,  including  outstanding 

-o.  i-ia.-6  oas  resulted  in  obtaining  a  greatly  im- 

u<  *s  Sligo  Ford  when  the  river  is  at  a  3-foot 
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results  of  which  were  transmitted  to  Congress  and  printed  as  House 
Ex-  Doc.  No.  84,  Fiftieth  Congress,  first  session. 

1.  Obeils  [Obeys]  River  from  the  point  where  improvements  have  here- 
tofore been  made  to  the  mouth  of  the  West  Fork,  Tennessee.  (See  also 
Appendix  A  A  10.) 

2.  Bear  Creek,  Mississippi  (Big  Bear  Creek),  Mississippi  and  Alabama. 
(See  also  Appendix  a.  A  11.) 

IMPROVEMENT  OF  THE  OHIO,  MONONGAHELA,  MUSKINGUM,  AND  AL- 
LEGHENY RIVERS — OPERATING  AND  CARE  OF  DAVIS  ISLAND  LOOK 
AND  DAM,  OHIO  RIVER;  LOCK  AND  DAM  NO.  9,  MONONGAHELA 
RIVER,  AND  THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM  RIVER — 
CONSTRUCTION  OF  IOE-HARBOLt  AT  MOUTH  OF  MUSKINGUM  RIVER, 
OHIO,  AND  OF  LOCK  AND  DAM  AT  HERB'S  ISLAND,  ALLEGHENY 
RIVER. 

Officer  in  charge,  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers, 
having  under  his  immediate  orders  First  Lieuts.  Lansing  H.  Beach  and 
Cassias  E.  Gillette,  Corps  of  Engineers. 

1.  Ohio  River. — The  general  method  followed  in  improving  the  navi- 
gation of  the  Ohio  River  is  to  secure  additional  depths  at  islands 
and  sand-bars  by  the  construction  of  low  dams  closing  unused  passages, 
and  by  building  guiding-dikes  to  confine  the  water  to  narrower  chan- 
nels. A  snag-boat  antl  two  dredges,  all  of  them  having  iron  hulls,  are 
owned  by  the  United  States,  and  find  constant  employment  during  the 
low- water  season  in  taking  out  snags  and  wrecks,  and  in  dredging  away 
gravel-bars  that  can  not  otherwise  be  removed. 

The  first  appropriation  for  the  improvement  of  the  Ohio  River  was 
made  in  1827.  The  total  amount  thus  far  appropriated  is  $3,770,479.25. 
In  addition  to  this  there  has  been  allotted  to  this  river  a  portion  of 
twenty- three  different  combined  appropriations  for  the  Ohio,  Mississippi, 
Missouri,  aud  Arkansas  rivers,  which  aggregated  $1,947,000,  but  the 
amonnt  thus  allotted  is  uuknown. 

The  following  is  a  summary  of  the  work  done  during  the  fiscal  year : 

Three  Brothers  Islands. — The  dam  at  this  locality  was  repaired  by  re- 
laying paving  and  filling  a  few  vacant  spaces.        , 

Dike  at  middle  of  Grand  Chain. — Three- fifths  of  this  work  is  finished; 
its  total  length  will  be  3,000  feet.  The  contract  has  been  extended  to 
December  1,  1888. 

Removing  rocks  at  Grand  Chain. — A  blasting  plant,  with  diver  and 
dredge-boat,  was  employed  by  contract  at  the  Grand  Chain  in  remov- 
ing submerged  rocks,  and  during  the  fiscal  year  the  total  amount  taken 
OQt  of  the  river  was  11,472  tons.  The  Jackson  Eocks  were  wholly  re- 
moved (except  a  small  area  not  in  the  channel),  and  a  marked  reduction 
was  made  in  the  sizes  of  the  Arkansas  and  Grenadier  rocks. 

Ice-piers. — No  work  on  the  ice-piers  was  doue  during  the  season,  as 
the  whole  year  was  expended  in  securing  proper  cessions  of  riparian 
rights. 

Bar  at  mouth  of  tlie  Licking. — The  contract  for  this  work  was  com- 
pleted and  closed,  resulting  in  the  excavation  of  a  channel  135  feet  long 
with  an  average  width  of  65  feet.  This  was  all  that  could  be  done  with 
the  funds  available. 

Great  Miami  Embankment.— This  work  consists  in  raising  the  track  of 
die  Lawrenceburgh  Branch  of  the  Cincinnati,  Indianapolis,  Saint  Louis 
md  Chicago  Railroad,  so  that  it  will  act  as  a  levee  to  protect  Lawrence- 
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>#f  fields  of  ice,  and  partly  to  the  giving  away  of  the  defective 
which  threw  abnormal  strains  on  the  other  members.    The 
however,  were  sufficiently  repaired  during  the  spring  to  per- 
rtte  dam  to  be  raised  on  June  18,  and  it  was  still  standing  at  the 
itf  the  fiscal  year, 
experience  of  last  winter  shows  that  some  changes  should  be 
i  to  enable  the  dam  to  successfully  encounter  ice  and  drift.    For 
i  propose  the  officer  in  charge  recommends  the  removal  of  the  Pas- 
barters  of  the  weirs  and  the  substitution  of  Ohanoine  hurters 
trippers.    This  change  has  been  authorized.    The  addition  of  a 
for  which  provision  is  made  in  the  last  river  and  harbor  act, 
contribute  to  the  same  end.    With  these  two  changes  it  is 
_  it  that  there  will  be  no  further  trouble. 
[iUMUit  expended  during  the  year,  $16,309.01 ;  amount  required  for 
iaoal  year  ending  June  30, 1880,  $18,015. 

(See  Appendix  B  B  2.) 

I  Monongakela  River ,  West  Virginia  and  Pennsylvania. — The  object 

"""  Jocks  and  dams  which  the  United  States  is  building  on  theMonon- 

Biver  is  to  extend  the  existing  slackwater  from  the  mouth  of 

ikards  Greek,  Pennsylvania,  to  Morgantown,  W.  Va.,  a  distance  of 

Two  locks  and  dams  are  required  for  this  extension;  No.  9, 

i upper,  was  completed  in  1880 ;  No.  8,  the  one  next  below,  is  in  course 

Construction.    When  completed,  these  locks  and  dams  will  give  6 

in  low  water  from  Morgantown  to  Dunkards  Greek,  whence  there 

[i  already  4  feet  to  Pittsburgh,  secured  by  seven  locks  and  dams  be- 

boging  to  the  Monongahela  Navigation  Company.    The  distance  from 

[lorgaatown  to  Pittsburgh  is  102  miles.     At  Pittsburgh  the  Monon- 

sla  slackwater  connects  with  the  pool  of  the  Davis  Island  Dam. 

The  total  amount  heretofore  appropriated  for  this  improvement  is 

7,900,  of  which  sum  $348,038.03  have  been  expended  to  June  30, 

Work  was  actively  carried  on  during  the  entire  season  of  1887,  and 
;«is  resumed  in  the  spring  of  1888 ;  during  this  time  the  masonry  of 
He  lock  was  completed,  except  a  small  amount  of  coping,  and  the  abut- 
ment on  the  opposite  bank  of  the  river  was  about  four-fifths  completed. 

Jily  1, 1887,  amount  available j $84,095.26 

Jilj  1. 1883,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1, 1887 $32,152.95 

itij  1, 1888,  outstanding  liabilities 2,080. 34 

.    34,233.29 

*It1,  1888,  balance  available 49,861.97 

JMMnt  appropriated  by  act  of  AugUBt  11, 1888 35,000.00 

iaount  available  for  fiscal  year  ending  June  30, 1889 84,861.97 

(See  Appendix  B  B  3.) 

L  Operating  and  care  of  Lock  and  Dam  No.  9,  Monongahela  River. — 
Daring  the  low  water  of  1887  the  apron  below  the  dam,  which  was 
built  in  1884,  was  extended  across  the  whole  width  of  the  river,  and  it 
ii  believed  that  all  danger  of  undermining  has  been  removed.  Minor 
npairs  were  made  on  other  parts  of  the  work. 

The  land -wall  shows  signs  of  defective  construction,  and  it  is  pro- 

Ced  to  fill  it  with  cement  grout,  and  to  raise  the  chamber-walls  and 
er  buttresses  to  the  height  of  the  upper  buttresses,  in  order  to  make 
(he  lock  available  in  higher  stages  of  the  river  than  is  now  the  case, 
repairs  have  been  authorized. 
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Amount  expended  during  the  fiscal  year,  $10,395.30.  Amount  re- 
quired lor  year  ending  June  30,  188:),  $6,470. 

(See  Appendix  B  B  4.) 

5.  Allegheny  River,  Pennsylvania. — The  work  hitherto  done  on  this 
river  baa  been  limited  to  the  removal  of  rocks,  of  which  there  was  a 
vast  number  in  and  near  the  channel,  and  to  the  closure  at  two  locali- 
ties of  duplicate  channels.  The  benefit  of  such  work  baa  been  very 
apparent. 

The  money  thus  far  appropriated  for  the  improvement  of  the  river 
amounts  to  $135,000. 

During  the  past  season  the  dam  at  Corydon,  Pa.,  was  modified  so  as 
to  make  it  safe  for  the  passage  of  rafts  in  high  water.  Repairs  were 
made  on  the  low  dams  at  Nicholson's  Island  and  Six  Mile  Island,  and 
540  tons  of  rocks  were  taken  out  of  the  river. 

Jntj-  1,1887,  amount  available „ $fi,8S0.3» 

July  1,  1888,  amount.  t-xpcTitli/fJ  iliiriii^   lisi-nl  vi'iir,  rxdimivo  of  liabilities 
outstanding  July  1,  1H8? 6,190.90 

July  1,  1883,  balance  available    li  ■!).:« 

Amount  appropriated  by  act  of  August  11,  1688... '25,000,00 

Amonnt  available  for  fiscal  year  coding  June  30,  1889 S:>.ti,i9.33 

i  AaiOOOt  that  can  bDprotitablycs]ieurlcil  in  ii-trul  year  ouiliDffJuufi  30, 1«H)     GO,  000. 00 
<  Submitted  in  cunipli.'ini'i'  wuh  rr<i!iir(.'iiiviil.tj  ol  sfctions  2  of  river  atill 
(      harbor  acts  of  IBM  and  1867. 

(See  Appendix  B  B  5.) 

0.  Dam  at  Herr's  Island,  Allegheny  Hirer. — The  object  of  this  dam  is 
to  extend  navigable  water  up  the  Allegheny  from  the  head  of  the  pool 
of  the  Davis  Island  Dam  to  the  city  limits,  thus  completing  the  im- 
provement of  the  harbor  of  Pittsburgh  and  providing  the  means  for  the 
cheap  transfer  of  freights  at  all  seasons.  This  dam  will  also  be  the  first 
step  towards  the  radical  improvement  of  the  Allegheny  River,  a  work 
that  promises  most  valuable  results. 

The  construction  of  this  lock  and  dam  has  hitherto  been  prevented 
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the  Muskingum  River,  which  has  long  been  in  a  threatening  condition. 
The  total  amonnt  thus  far  appropriated  for  this  work  is  $237,500. 

Daring  the  past  working  season  the  coffer-dam  was  extended,  so  as 
to  include  the  whole  of  the  lock,  the  new  area  thus  protected  was  exca- 
vated to  grade,  the  necessary  piles  were  driven  and  capped,  the  lock- 
floor  was  completed,  and  about  half  of  the  new  floor  was  covered  with 
concrete.  At  this  stage  work  was  stopped  on  account  of  the  exhaus- 
tion of  funds. 

Jn'.y  1,  1887,  amount  available $27,851.73 

July  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 20,689.27 

July  1,  1888,  balance  available 1,162.46 

Amount  appropriated  by  act  of  August  11, 18d8 60,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 61, 162. 46 

(See  Appendix  B  B  7.) 

8.  Muskingum  Kiver,  Ohio. — The  act  of  August  5,  1886,  appropriated 
#20,000  for  this  river,  which  was  expended  in  repairing  the  locks  and 
dams.  Inobedience  to  theinstructionsoftheSecretary  of  War,  estimates 
▼ere  prepared  by  Lieut.  Ool.  W.  E.  Merrill,  Corps  ot  Engineers,  of  the 
entire  cost  of  completing  the  repairs  of  the  locks  and  dams  in  the  Mus- 
kingum River,  and  his  report  was  transmitted  to  Congress  by  the  Sec- 
retary of  War  January  18,  1888,  and  printed  as  House  Ex.  Doc.  No. 
108,  Fiftieth  Congress,  first  session. 

The  estimated  cost  of  repairing  all  of  the  locks  and  dams  was. 
$208,128,  and  of  getting  rid  of  the  Taylorsville  Canal  aud  one  lock 
1102,000. 

The  latter  sum  is  appropriated  by  the  river  and  harbor  act  of  August 
11.  1888. 

* 

9.  Operating  and  care  of  the  locks  and  dams  on  the  Muskingum  River  y 
Ohio. — As  originally  improved  by  the  State  of  Ohio,  the  Muskingum 
River  contained  eleven  dams  and  twelve  locks,  and  furnished  continuous 
navigation  for  91  miles  from  the  Ohio  River  at  Marietta  to  Dresden, 
where  a  connection  was  made  with  the  Ohio  Canal,  running  from  the 
Ohio  River  at  Portsmouth  to  Lake  Erie  at  Cleveland.  The  locks  are 
180  feet  long  aud  36  feet  in  the  clear,  with  lifts  varying  from  8  feet  10 
inches  to  12  feet  1  inch.  Ou  the  75  miles  of  slackwater  now  existing, 
which  terminates  at  Zanesville,  there  are  10  dams,  11  locks,  and  5  lat- 
eral canals,  the  total  length  of  the  latter  being  3g  miles.  The  original 
eo*rt  of  the  works  was  about  $1,500,000. 

The  United  States  accepted  these  works  from  the  State  of  Ohio  on 
the  7th  of  April,  1887,  and  found  them  in  a  state  of  extreme  dilapida- 
tion. The  lock  and  dam  at  Symmes  Creek,  10  miles  above  Zanesville, 
tad  been  abandoned,  two  of  the  other  dams  were  broken,  and  the  walls 
of  one  lock  were  on  the  verge  of  falling  down.  Euergetic  work,  aided 
by  a  very  favorable  season,  resulted  in  the  repair  of  the  broken  dams 
and  the  threatening  lock  ;  such  other  repairs  were  made  as  were  most 
iteessary,  and  as  a  result  the  works  passed  through  the  ice  and  flood 
of  last  winter  without  injury.  Heavy  repairs  were  made  on  five  dams 
ind  four  locks.    A  contract  was  made  for  a  ladder  dredge-boat. 

The  most  important  work  now  needed  is  to  repair  the  locks  at  Stock- 
wet,  McConnellsville,  and  Eagleport,  all  of  which  are  in  a  dangerous 
vodition;  to  build  a  new  lock  at  Taylorsville,  thus  permitting  the 

ttndonment  of  the  canal  at  that  place,  to  turn  two  lifts  into  one  at 
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■mi  (estimated    required  for  completion  of  existing  project 1100,000.00 

at  that  can  mtably  oxp&uded  in  fiscal  year  ending  June 30, 1890    00, 000. 00 

it  ted  in  compliance  with  requirements  of  sections  2  of  rivet  and 
nor  act*  of  1  -i  ■''  and  1667. 
j  Appendix  COi) 
Abort  Yincennes. — The  project  for  the  improvement  for  this  part  of 
(be  river  was  tiie  removal  of  obstructions  and  the  construction  of  wing- 
danis  wben  necessary.    No  work  was  done  on  this  portion  of  the  river 
duriug  the  fiscal  year  endiug  June  30, 1888,  there  being;  no  funds  avail- 
laMe. 

The  accumulation  of  snags  and  the  formation  of  a  new  cut-off  about 
20  miles  above  Viucenoes  have  made  navigation  very  difficult. 

The  amou  ut  expended  on  this  river  above  Vincennes  to  June  30, 1888, 
was  $60,929.02. 

brty  1.  1887,  amount  available 170.08 

fuly  1,  1&8,  outstanding  liabilities 10.06 

Uolj-l.  1688,  balance  available 00.03 

Umonnt  appropriated  by  sot  of  August  11,  1888 6,000.00 

Amount  available  for  liioal  year  ending  June  30, 1889 5,060.03 

(Amount  (estimated)  required  for  completion  of  existing  project 15,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  yew  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  i«iti  and  1867. 
(St-e  Appendix  CO  4.) 

5.  White  Hirer,  Indiana. — The  present  project  for  the  improvement of 
this  river  extends  horn  the  mouth  to  the  railroad  bridge  at  Hazleton, 
and  contemplates  the  obtaining  of  a  depth  of  3£  feet  at  low  water.  This 
tatolw  accomplished  by  a  cut  through  the  rock  at  Kelly's  Bipple  by 
dikes,  dredging,  and  by  the  removal  of  snags.  The  bad  location  of  the 
k  in  the  railroad  bridge  at  Hazleton  precludes  the  advisability  of 
anr  improvement  above  that  point  for  the  present. 

The  work  of  the  past  year  has  been  confined  to  dredging  loose  rook 
from  the  previously  blasted  channel  at  Kelly's  Bipple.  About  5,190 
cubic  yards  of  rock  were  removed  from  this  channel.  A  new  hnll  for 
Ike  dredge  was  built,  and  the  machinery  transferred  in  April  and  May, 
1888. 
Amount  expended  to  Jnne  30,  1888,  was  $99,784.05. 

toy  1,1887,  amount  available KW0.49 

My  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 
BaWlitiea  outstanding  July  1,  1887 J3,S96.W 

:---.  u. .l-iiB  liabilities 388.19 

2,592.83 

"My  1,1958,  balance  available 2,348.26 

Amount  appropriated  by  act  of  August  11, 1888 6,000.00 

■mount  available  for  fiooal  year  ending  June  30,  1889 7,348.26 


1  Amount  (estimated)  required  fat  completion  of  existing  project 12,600,00 
Amount  thstcaulHJNrofltablyexpended  in  fiscal  year  ending  June  30, 1800    12,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1-Ski  and  1867. 

I    i8ee  Appendix  C  0  5.) 

V  Tradewater  River,  Kentucky. — This  river  is  a  tributary  of  the  Ohio 

1  empties  into  it  79  miles  below  Bvansville,  Indiana. 

HsB  present  project,  adopted  in  1881,  contemplates  the  formation  of 
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w  clear  channel  at  least  40  feet  wide,  with  a  minimum  depth  of  3J  feet 
during  night  months  of  the  year  for  a  distance  of  41  Biles. 

The  work  of  the  pant  year  consisted  in  the  removal  of  a  number  of 
■mags,  tree-tops,  etc.,  from  the  first  19  miles  of  Uw  river.  The  work 
wns  limited  by  the  small  amount  of  funds  available,  viz.  about  $550. 

Tlu>  river  is  in  good  condition  for  a  distance  of  about  24  miles  from 
Its  mouth,  but  a  few  snags  remain  to  be  removed  from  this  part. 

Amount  expended  to  June  30,  1888,  $10,110.46. 

Jul>  t,  IIMT, amount  available S549.68 

July  I,  l»»*H,  amount  expended  daring  fiscal  jaw,  Mtelatin  nf 

ItobtliliM  witMantliug  July  1,1887 JlSlli 

July  1,  tt*W,  t.»til»Ddlng  liabilities 18.00 

178.1* 

July  I.  1(*H,  huUnoc  available 371.54 

\uutuitt  mnin>|irl»ted  by  «ci  of  August  11,  1888 6,000.00 

\iuniml  ity»llHl>lo  for  fiscal  jear  ending  June  30,  1889 6,371.64    ■■ 

(J*w  Appendix  0  O  0.) 

lUt'KOVKMKNT  OP  GREAT  KANAWHA  AND  ELK  BIVEBS,  AND  CON- 
Hl'Hl'OTION  OF  HABBOB  OF  REFUGE  AT  MOUTH  OP  GBBAT  KAN- 
AWHA UIVKR,  WEST  VIBOINIA;  IMPROVEMENT  OF  NSW  BTTKB  IN 
VIMUINU  AND  WEST  VIBOINIA. 

OKloov  tu  oliarge,  Col.  William  P.  Craighill,  Corps  of  Engineers. 

t.  litwt  Kanawha  River,  Went  Virginia. — This  river  flows  through  a . 
MUU>  ittid  ploUiresqiie  region,  filled  with  mineral  wealth,  especially  ' 
\H*»l  ami  Hall-.  It  was  by  nature  divided  into  a  nnmber  of  pools,  some 
vt  evtHilderitble  length  and  depth,  separated  by  shoals  of  gravel  and 
vHW<*t*  hhiiiI,  which  were  the  principal  obstructions  to  navigation  in  low 
»»»lw\  I  hiu'i*  being  often  on  them  at  such  seasons  but  a  few  inches  of 
wiU»v,  111  Home  of  the  pools  were  fonnd  shallow  places,  also  obstruct- 
t"«  navigation.  There  were  also  snags  and  loose  rocks  in  the  channel. 
I'hv  imvluilttoii  above  Charleston  was  more  obstructed  than  below. 
yimw  it  wan  almost  suspended  in  summer. 

;enerally  sent  ont  on  rises,  which  enabled  the 
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completed,  as  also  Locks  and  Dams  4  and  5,  respectively,  15  and  9  miles 
above. 

The  amount  expended  in  the  year  ending  June  30, 1888,  exclusive  of 
outstanding  liabilities,  was  $96,432.19,  applied  at  sites  2  and  6. 

Lock  and  Dam  tf  were  put  in  operation  October  11, 1886.  Lock  2  was 
completed  in  the  autumn  of  1887  and  the  dam  in  December,  1887. 

Sire  7  has  been  for  several  years  owned  by  the  United  States,  but 
work  could  not  be  begun  because  funds  were  not  available. 

Had  funds  been  available,  all  the  locks  and  dams  needed  for  this  im- 
portant improvement  could  have  been  begun  at  the  same  time  and  Un- 
titled in  three  years,  with  much  economy  to  the  United  States  and  with 
manifest  advantage  in  the  use  of  the  improved  water-way. 

The  development  of  commerce  on  this  river  has  been  very  great  since 
its  improvement  by  the  United  States,  although  the  project  has  been 
only  partially  executed  for  want  of  money. 

A  law  was  enacted  by  Congress  March  3, 1887,  prescribing  the  terms 
under  which  bridges  might  be  erected  over  the  Great  Kanawha  River. 
Taking  advantage  of  this,  the  company  which  is  building  a  railroad  along 
the  left  bank  of  the  Ohio  has  completed  a  bridge  over  the  Kanawha  at 
its  month. 

By  an  act  of  February  28, 1887,  authority  was  also  granted  to  the 
Kanawha  and  Ohio  Railroad  Company  to  lay  its  track  through  the 
United  States  lock  and  dam  property  on  the  Great  Kanawha  River, 
under  such  restrictions  as  the  Secretary  of  War  should  prescribe. 

The  completion  of  Lock  and  Dam  2  in  1887  was  a  most  important  ex- 
tension of  the  improvement,  as  it  enabled  the  pool  thus  formed  to  be 
wed  for  the  shipment  of  coal  in  a  section  containing  most  extensive  and 
valuable  mines  which  have  hitherto  been  dependent  entirely  on  the 
railroads  for  reaching  a  market. 

During  the  long  continued  season  of  low  water  in  1887  the  value  of 
the  improvement  was  shown  in  a  very  marked  manner,  as  free  and 
sufficient  navigation  was  maintained  through  it  over  the  improved  part 
of  the  river,  while  navigation  was  entirely  suspended  below  the  lowest 
dam  and  above  the  upper  pool. 

Jalj  l,  1887,  amount  available $102,327.81 

July  I,  1888,  amount  expended  during  fiscal'year,  exclusive  of  liabilities 
outstanding  July  1,  1887 96,432.19* 

Jaly  1T  lo88,  balance  available 5,895.62 

Amount  appropriated  by  act  of  AugU8t  11,  1888 350,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 355, 895. 62 

[Amount  (estimated)  required  for  completion  of  existing  project 1,320,000.00 

'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<     1=90 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riverand 
i    harbor  acts  of  1866  and  1867. 

(See  Appendix  DDL) 

2.  Operating  and  care  of  the  locks  and  dams  on  the  Great  Kanawha 
Biter,  West  Virginia. — Amount  expended  during  the  fiscal  year  ending 
Jane  30,  1888,  $14,417.62. 

(See  Appendix  D  D  2.) 

3.  Harbor  of  Refuge  at  mouth  of  Great  Kanawha  River,  West  Vir* 
fiftia. — In  charge  of  Lieut.  Col/ W.  B.  Merrill,  Corps  of  Engineers,  until 
September  12,  1887.  This  work  consists  of  three  ice-piers  in  the  Great 
Kanawha  River,  about  1  mile  above  its  mouth.  The  piers  were  built 
ii  order  to  protect  water-craft  from  ice-floes  coming  down  the  Great 
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flu  New  River,  from  the  mouth  of  Wilson,  in  Grayson  County \  Virginia^ 
tike  wu>uth  of  Greenbrier  River,  West  Virginia. — The  appropriations 
been  made  in  such  manner  as  to  divide  this  portion  of  the  river 
into  three  sections,  as  follows : 

Milee. 

Upper,  or  Lead  Mines 62 

Middle,  or  New  River  Bridge 43 

Lower,  or  Greenbrier 86$ 

Throughout  this  distance  the  navigable  channel  consisted  of  natural 
chutes  through  the  ledges  and  shoals  of  varying  widths,  rarely  over  I 
foot  in  depth,  in  some  places  so  tortuous  as  to  render  navigation  ex- 
tremely difficult  and  dangerous. 

The  original  project  adopted  for  the  improvement  of  these  natural 
channels  was  to  widen  them  to  30  or  50  feet}  as  might  be  required, 
m  them  to  2  feet,  and  straighten  such  as  needed  it.  This  was  for 
kateaa  navigation ;  the  improvement,  however,  to  be  made  in  such  a 
Banner  as  to  aid  the  work  should  a  greater  depth  and  width  be  required 
a  the  future. 

A  small  steam-boat,  draught  12  inches  when  light,  having  been  built 
atHinton.  in  the  fall  of  1878,  rendered  it  necessary  to  make  the  chan- 
ld  in  that  section  50  feet  wide  at  all  points,  and  iu  many  from  75  feet 
to  100  feet,  the  depth  of  2  feet  being  retained.  This  steam-boat  was  not 
adapted  in  dimensions  and  power  to  the  navigation  of  the  river,  and 
wis  withdrawn. 

The  original  plan  of  improvement  has  been  adhered  to,  except  that 
the  width  of  channels  on  the  middle  and  upper  divisions  has  been  re- 
to  20  feet,  and  on  the  former  to  10  feet  for  several  miles,  to  allow 
to  be  shipped  from  the  furnaces  above. 
There  was  no  appropriation  for  this  river  in  1883, 1884,  or  1885.    July 
1,1886,  there  was  a  balance  remaining  unexpended  of  $3,000  from  the 
appropriation  of  August  2, 1882.    This  pertained  by  special  designation 
•f the  law  to  the  portion  of  the  river  above  Foster's  Falls,  which  are 
passable.    The  balance  remained  unexpended  because  of  the  im- 
faaaability  of  these  falls.    As  the  disconnection  with  routes  of  trans- 
portation caused  by  these  falls  would  practically  disappear  on  thecom- 
iktion  of  the  railroad  up  Cripple  Creek,  and  as  boats  could  then  ship 
to  the  railroad  their  freight  at  Porter's  Ferry,  above  the  lead  mines  aud 
the  fells,  it  was  concluded  to  improve  the  condition  of  Williamson's 
bdges  and  Shoals.    This  work  was  continued  as  late  as  the  season 
flowed,  a  small  balance  of  funds  being  left  unexpended,  but  not  large 
CKWgh  to  justify  the  resumption  of  operations  in  the  summer  of  18SC. 
The  navigation  of  the  river  not  being  continuous  as  yet,  it  is  practi- 
l«By  a  feeder  to  the  railroads  which  cross  it  and  ruu  aloug  portions  of 
|k   It  has  also  been  of  much  use  in  carrying  materials  and  supplies  to 
railroads  while  in  process  of  construction  near  it.    It  is  probable 
when  the  river  is  fully  improved  boats  will  transport  one-third  of 
products  of  the  fine  agricultural  country  through  which  it  flows, 
•even-eighths  of  those  of  the  mines,  exclusive  of  coal. 

was  an  appropriation  of  $10,000  in  the  law  of  Ausust  5, 1886, 

tble  only  to  the  portion  of  the  river  above  the  lead  mines. 

the  money  became  available  it  was  too  late  to  commence  opera- 

in  1886.    For  more  than  one  reason  it  seemed  inexpedient  to  spend 

appropriation  in  the  year  ending  June  30, 1888.    The  portion  of  the 

tto  which  it  is  applicable  is  above  Foster's  Falls,  and  these  can  only 

ttsed  by  one  or  two  locks  at  a  cost  much  greater  than  Congress  is 

ly  to  authorize.    There  is  also  strong  reason  for  doubt  whether,  con- 

ekg  88 15 
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Beattyville.    Stone  is  also  being  taken  ont  for  the  new  look  at  No.  6, 
tat  the  contractors  are  making  slow  progress. 

* 

«Jaiy  1, 1837,  amount  available $158,367.37 

lih  19 1886,  amount  expended  daring  fiscal  year,  exclusive 
of  liabilities oaUtanding  J oly  1,1887 154,023.66 

t>iliti< 


JoJy  1, 1888,  outstanding  liabilities 7,623.90 

-Jaly  1, 1888,  amount  covered  by  existing  contracts 71, 536. 55 


133, 783. 11 


July  1, 1888,  balance  available 24,584.26 

.amount  appropriated  by  act  of  August  11,  1888 180,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 204,584.26 


i 


'Amount  (estimated)  required  for  completion  of  existing  project 1,854,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1890 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  El.) 

"A  Operating  and  keeping  in  repair  locks  and  dams  on  the  Kentucky  River, 
Kentucky. — In  temporary  charge  of  Maj.  Amos  Stickney,  Corps  of  Engi- 
neers, nntil  April  17, 1888. 

There  is  at  present  slaekwater  navigation  npon  the  Kentucky  Biver 
j*  a  distance  of  99  miles.  Daring  the  year  extensive  repairs  were  made 
at  most  of  ibe  locks  and  additional  works  snch  as  guide- walls,  bank  pro- 
tection walls,  etc,  bnilt.  The  lock  entrances  were  dredged  where  nee- 
mary,  and  banks  paved  about  the  locks.  One  lock-keeper's  house  was 
■nilt  and  general  repairs  made  to  others  where  necessary.  The  locks 
kave  been  operated  and  continuous  navigation  maintained,  with  the  ex- 
ception of  times  when  the  locks  were  closed  for  repairs  and  a  few  days 
iken  ice  interfered. 

The  amount  estimated  for  operating  and  maintaining  navigation  for 
jcar  ending  June  30, 1880,  is  $$2,760.50.  It  is  proposed  to  complete  the 
Jttxiliary  works,  rebuild  one  abutment,  and  make  such  general  repairs 

•  maybe  necessary. 

(See  Appendix  E  E  2.) 

3.  Licking  River,  Kentucky,  from  Farmer's  to  West  Liberty. — To  comply 
tith  the  requirements  of  the  river  and  harbor  act  of  August  br  1880, 

*  preliminary  examination  of  the   Licking  Iliver  between  the  point/* 
•fcove  indicated  was  made  (a  survey  being  unnecessary),  and  the  report 
iereon  is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1887  as 
Appendix  D  D  12  (page  1002). 
'  file  proposed  improvement  contemplates  the  removal  of  snags  and 

obstructing  the  channel,  at  an  estimated  cost  of  $17,680, 
The  river  and  harbor  act  of  August  11, 1833,  appropriates  83,000  for 
work,  and  a  farther  sum  of  $5,00'J  may  be  profitably  expended  in 
g  it  daring  the  fiscal  year  ending  Jane  30,  1800, 

appropriated  by  act  of  August  11,  Viiri $3,000,09 

it  (estimated)  required  for  eoaiplet ion  of  existing  project 14,  *>s0,  00 

it  that  can  beprogtab'.T  expended  :nii*^*-  rear  end' a  3  J  «i  oe30.i«#0      ijt<M*  00 
jmfcautted  in  eompJante  "w  -.a  r^p^r^soeat*  of  ureti'ssui  2  '/f  river  a»'l 
acta  of  !•«#  and  1^*7. 


R*rer?  West  Virginia  and  Kentucky. — In  teraj*>rary  charge 
*IL  Col.  W.  E.  MerrilL  Corp*  of  Kn^iW^r-.  nrril  April  13,  18*^,' 
\  present  approved  project  lor  the  improveottfit  of  thU  rivirr  '//n- 
Jates  the  conAtnictioo  of  a  lock  and  dam  at  L/xu+zl,  Ww  lb*  y%\w> 


^+      ii'-ii*    >t  rax  iniEF  of  exgixeebs.  r.  * iir. 

i«t  i  :••-  in  iirtN  .i?<i;  iilw  tlie  improvement  of  oj«t  rrr  ia 
tui  ft  :.r—  ^i*  aiu;  <<ij  t be  oain  river.  The  objeci  «T be  jda 
oat  •■  :•  wrs  i.  ;«-■.  ii>:  iiohi:tt£  coal  boats  and  bargee  irni  j.  -rj 
a?  (iir-isr-:.:  u:  nu.  imm  the  extensive  deposits  fonod  ii  tiit  t 
j  .•■  •.;*-  ■«-  Ti,a:  i>:ikt  in-fc#  srj  dams  will  be  1hu)t  if  -.Li*  a 
jt-^—  tint  sin«Jti-  iovvi  n  sacvt**.  t\iro)>en  river  QirigKaca  a 
TTi  :*  -■?  ^JirJiiin.  :<■  jwcrt  a  ...iL'iiel  with  a  minimum  dtspii  v-f  3 
jii.  i.  ni:ii.an:a.  ffi-t  ."*:  '•"•■ ";*:  .:::r;ug  six  mouths  in  The  ye*?. 

.'•eras;  -:-  !•*.<  -rt:  ::r  = --tiraieu:  of  the  proposed  dim  *:  I* 
*-.*■  r-'^;i::V.  »: ..  :■  r  ;-  xmv  the  lock  cleared  of  «ou  ol 
cmr  i.*"73.-"..:--»  a.-.  .-  w  :^ai  the  Tug  and  Levisa  Forks  1 
■k**s.  if.  !'■*.—.■..-.«»-:  ■  ■-;  ;*  xycoved,  as  far  as  the  funds  03  1 
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:  ios  of  t'xintiiijf  project 
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-  « 

■ly  1,1887,  amount  available $7,784.93 

sir  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

abilities  outstanding  July  1,1887 $7,420.66 

Wr  1,1888,  outstanding  liabilities 30.00 

^  »  = 7,450.66 

fefar  1, 1888,  balance  available 334.27 

appropriated  by  act  of  August  11, 1888 25,000.00 

available  for  fiscal  year  ending  June  30, 1889 25, 334.27 

[amount  (estimated)  required  for  completion  of  existing  project 26, 800. 00 

|  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    26, 800. 00 
[Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1867. 

(See  Appendix  E  £  5.) 

7.  Buckhannon  River,  West  Virginia. — Tu  temporary  charge  of  Lieut. 
Col.  W.  E.  Merrill,  Corps  of  Engineers,  until  April  13, 1888. 

This  is  a  tributary  of  tbe  Tygerts  Valley  .River,  which  itself  is  one  of 
the  tributaries  of  the  Monongahela.    The  improvement  of  this  river 
[contemplates  the  formation  of  a  rafting  channel  between  the  Three 
:  forks  and  the  town  of  Buckhannon,  a  distance  of  24£  miles.    The  pro- 
posed channel  will  have  a  minimum  width  of  30  feet  and  a  minimum 
ilepth  of  2  feet  during  four  months  of  each  year. 
No  work  done  during  the  past  year  from  lack  of  funds. 

J«ly  1, 1887,  amount  available $3.68 

•July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatelanding  July  1,  1887 , :t.68 


Anount  appropriated  by  act  of  August  11,  1888 1,500.00 


{  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      3, 000. 00 
^Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  6.) 

8XAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS   OP   THE    RIYER  AND   HARBOR   ACT   OP  AUGUST   5, 

1886. 

*  It  appearing,  after  preliminary  examination  by  the  local  engineer,  that 
the  localities  were  worthy  of  improvement,  Lieutenant-Colonel  Merrill 
was  charged  with  and  completed  the  survey  of  the  Louisa  (Levisa)  Fork 
*f  Sandy  River^  Virginia,  the  results  of  which  were  transmitted  to  Con- 
gress and  printed  in  House  Ex.  Doc.  No.  88,  Fiftieth  Congress,  first 
session.    (See  also  Appendix  E  E  7.) 

Major  Stickuey  was  charged  with  and  completed  the  survey  of  Salt 
Jiwr,  Kentucky,  the  results  of  which  were  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  184,  Fiftieth  Congress,  first  session. 
(8ee  also  Appendix  E  E  8.) 

LAKE   HARBORS   AND   RIVERS. 

IMPROVEMENT  OF  THE  HARBORS  AT  DULUTH,  MINNESOTA,  AND  AT 
SUPERIOR  BAY  AND  SAINT  LOUIS  BAY,  WISCONSIN — IMPROVE- 
MENT OP  THE  HARBORS  AT  GRAND  MARAIS  AND  AGATE  BAY, 
MINNESOTA. 

Officer  in  charge,  Capt.  James  B.  Quinn,  Corps  of  Engineers. 

L  Harbor  at  Duluth%  Minnesota. — The  original  project  for  the  im- 
provement of  the  harbor,  adopted  in  1871,  consisted  of  a  breakwater  in 


L..  .. 


J 


£%'/      Ktryuar  or  the  chief  of  kngdteebs,  it.  «.  armt. 

J*.*.*  hvw.ot,  out  hide  of  Minnesota  Point,  id  contra  ut  ion  of  a 
♦  i.-j*  tru-wJj  </>ujmeueed  by  tbe  Northern  Pacific  Kailroad  Compai 
'J  !•"  vi«u«*W  NiiH  destroyed  by  a  storm  in  1872  ami  abandoned. 
,/-', .;  Osd/h-**  provided  for  maintaining  tbe  canal  through  Minneso 
J-vn".  »'i>*-lj  bad  lft-i-ii  constructed  by  tbe  cityofDulnth,  andfordred 
ii.y  (sbruiw  !t  ru  Kti|icrior  Kay  to  tbe  Dalnth  docks. 

w  ui'je  uw»-i- 1  bit  project  was  cootinned  nntil  1881,  at  which  time  to 
y*-.i  t  <j<  Uf  t;*nxi  bad  ln-i'11  repaired  and  somewhat  extended,  a  herb 
wutiu  <Sn*}yt*i  i/f  moderate  (capacity,  and  a  narrow  channel  dredged 
i*  ujhtkm  Jiii y  (rum  lltilutli  to  deep  water  at  Connor's  Point.    — 
n.unMut  *-*j*nded  under  this  project  was  $270,651.81. 

'J iii;  i;MM-iit  piitjfi:L  wan  adoptcil  in  1881  and  modified  in  1884,  ta 
•jhjvi  ijriirj  Ui  prewrvc  the  piers  bordering  the  canal  and  in  dredgin 
uij  luju'i'  Luibor  and  channels  to  accommodate  Teasels  drawing  16  fe« 

lifMllUT, 

'Jin-  amount  expended  tinder  present  project  to  Jnne  30,  188S,  wa 
t  I'J"  ,H4*i.'2b,  and  bus  reunited  in  increasing  the  dredged  area  of  uaanl 
if,  about  101  (teres,  exclusive,  ut  private,  dredging,  a  pain  of  20  acres  don 
my  pant  liwritl  }«ir,  mid  removing  shoals  from  area  previously  dredged] 
giving  tjji;  whole  dt  edged  basin  a  minimum  depth  of  10  feet,  deepening 
i  In-  Jilaat  l-'uniaee  Channel  to  a  like  depth,  and  in  maintaining  tbi 
canal  pier*.  , 

W  ork  during  (he  past  llscul  year  consisted  in  repairing  the  entrance 
piers  and  deepening  and  enlarging  tbe  main  harbor  basin  to  the  souths 
ward.    The  amount  of  iniiierial  excavated  was  159,940.35  cubic  yard*. 

Tim  piers  are  in  fairly  good  condition,  but  the  superstructure,  audi 
perhaps  tlie  entire,  work,  will  eventually  require  to  bo  replaced  witbj 
mule  durable  material.  Tlio  ruling  depths  in  tbe  portions  of  tbe  bar- 
iMirdreilged  by  Hie.  United  States  lire: 


Elevutor  E 

Vtlged   olliiouel  uluuj;  east  bide  of 


i  and  channels  iilwve  mentioned  (canal  and  anchorage, 
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r  and  tortuous  channel  through  it,  having  a  minimum  depth  of 
Itfcet.  In  Superior  Bay  a  deep  natural  channel,  having  a  depth  of  not 
than  14  feet  and  a  width  of  from  100  to  500  feet,  extended  from  the 
■atnra)  entry  to  Connor's  Point.  Niue  feet  was  the  greatest  draught 
that  could  reach  the  docks  at  Superior,  one-half  mile  distant  from  the 
aafaral  channel. 

The  original  project,  adopted  in  1S67  and  modified  in  1873,  comprised 

[Ike  construction  of  parallel  piers  350  feet  apart,  and  dredging  between 

ifte  piers;  dredging  in  Superior  Bay  from  natural  channel  to  Quebec 

Wharf ;  maintenance  of  piers  and  protecting  portions  of  Minnesota  Point 

There  the  sea  threatened  to  break  through.    The  amount  expended  on 

}«iginal  project  was  $335,513.26. 

The  present  project  was  adopted  in  1881  and  modified  in  1884,  which 
[added  improvement  of  St.  Louis  River  channel  within  the  bay  of  Supe- 
lnor9  the  object  being  to  provide  channels  for  vessels  drawing  10  feet  of 
[titer.  The  act  of  August  5, 188G,  added  the  improvement  of  St.  Louis 
Bay. 

The  natural  and  dredged  channels  in  1881  were  about  100  feet  wide, 
with  not  more  than  11  feet  in  depth  at  the  shoalest  part. 

The  amount  expended  under  present  project  to  June  30,  18S8,  was 
(115,100.21,  and  resulted  in  securing  channels  having  a  minimum  width 
of  100  feet  and  not  less  than  10  feet  in  depth. 

Work  during  the  past  year  consisted  in  dredging,  the  amount  of  ma- 
terial removed  being  as  follows : 

Cubic  yard*. 
Dredging   in  St.  Louis  Bay  along  tho  dock-line  on  the  Wisconsin  shore, 

between  Connor's  Point  and  Grassy  Point 12.829 

Deepening  and  enlarging  channels  in  Superior  Bay  and  harbor,  including 

the  month  of  the  Nemadji  River 19,644 

Total :fc>,473 

The  entry  piers  are  in  fair  condition,  but  need  extensive  repairs,  par- 
ticularly the  superstructure,  to  render  them  secure.  The  beach  protec- 
tion is  still  intact. 

The  following  are  ruling  depths  in  the  channels  dredged  by  the  United 
States: 

Feet, 

from  Connors  Point  to  the  entry. lfi 

Fran  Northern  Pacilio  Railroad  Dock  to  the  entry 10 

h  front  of  Quebec  Doc'x 10 

throughout  the  entry  between  piers Hi 

Jilrl,  1**7,  amount  available $18,76!*.  11 

Jaly  1.  l>r?TS  amount  expended  during  iiscal  year,  exclusive  of  liabilities 
ooibtanding  July  1,  liiti? 8,497.78 

Jaiylt  13*?*,  balance  available 10,270.33 

AiLoaut  appropriated  by  act  of  August  11,  le>38 50,000.00 

iooont  available  for  fiscal  year  ending  June  30,  1£S9 GO,  270.  'XI 

(imoant  (estimated)  required  for  completion  of  existiug  project 177, 580. 00 
Amount  that  can  be  pro  tit  ably  expended  intiscalyear  ending  June  30, I  SIM)  100,000. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  ltf66  and  1867. 

fSee  Appendix  F  F  2.) 

3.  Harbor  at  Agate  Bay,  Minnesota. — This  harbor,  on  the  north  shore 
of  Lake  Superior,  27  miles  from  Dulutb,  is  a  shipping  port  for  iron  ore. 
It  also  serves  the  purpose  of  a  harbor  of  refuge.  Its  naturally  deep 
iter  renders  but  little  dredging  necessary  in  order  for  vessels  to  reach 
the  docks. 


■Si.IXKERS,  U.  S.  ARMY. 

::>:■::  of  this  harbor,  adopted  in  1*S7, 

.  .    ..-.jkwarer  piers,  extending  iron*. 

-.t-  buy,  to  be  1,WXI  and  900  feetr 

i  *:-.:$  wieh  other,  leaving  an  opening* 
.  :r^zi;:iesainl  inclosing  !"»  area  of  llti> 

June  30,  1888,  was  fci«,fi*!.fl4,  unci 
:  -imi  linear  feet  of  the  east  break. - 
iiii'ii  to  vessels  lying  jic  Merchandise 
t  .ippropriation  asked  is  to  be  appliecl 
i  feet  of  breakwater. 


il'lllM- 


.V.'l.-I 


■ ...  Minnrsntit. — This  was  originally;  :i  nature"* 
^,  --.u'lit  depth  lor  large  vessels,  ami  not  wholl  J 
v  l  Lie  need  of  a  harbor  of  refuge  somewhere  i  ■ 
,:  iLVOtuit  of  the  long  stretch  of  coast-line  betwee  ^ 
■.vrs.  and  led  to  the  project  for  the  improvement 

.  vr  its  improvement,  adopted  in  1879,  consisted 
_■■  to  Iti  feet  and  constructing  a  breakwater  oil. 

*i>  as  to  partially  close  the  natural  opening  ane 

■norms. 

rtt  to  the  close  of  the  tiseal  year  eliding  June  30* 
.Mil  has  resulted  in  obtaining  a  dredged  basil  ' 
ti  depth  lit'  1XS  feet,  a  gain  o4 
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HARBORS  ON  LAKE  SUPERIOR  (EAST  OF  SUPERIOR  CITY),  ON  GREEN 
BAY  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN,  NORTH  OF 
MILWAUKEE,  WISCONSIN. 

Officer  in  charge,  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers. 

1.  Ashland  Harbor,  Wisconsin. — The  project  for  the  improvement  of 
harbor  was  adopted  in  1887,  and  modified  in  1888,  and  has  for  its 

*ject  the  construction  of  a  breakwater  northeast  of  the  town  to  be 
ttout  8.000  feet  long  for  the  protection  of  the  shipping  at  the  wharves, 
ndtoaredge  a  channel  in  front  of  the  city  wharves  sufficient  for  ves- 
sels of  16-feet  draught. 

No  work  has  been  done,  as  the  amount  available  during  the  fiscal 
jear  was  insufficient  to  commence  a  work  of  such  magnitude. 

Jilyl,  1887,  amount  available $21,820.43 

"  j  1, 1888,  amount  expended  during  fiscal  year,  exclusi^  of  liabilities 
outstanding  July  1,  le87 8*27.40 

My  1, 1838,  balance  available 20,993.03 

Amount  appropriated  by  act  of  August  11,  1888 60,000.00 

Aaount  available  for  fiscal  year  ending  June  30,  1889 80, 993. 03 

(Amount  (estimated)  required  for  completion  of  existing  project 90, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  50, 000. 00 
8abtnitted  in  compliance   with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186b'  and  1867. 

(See  Appendix  G  G  1.) 

2.  Ontonagon  Harbor,  Michigan. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1807,  the  object  being  to  afford  an 
cotraDce  to  the  month  of  the  Ontonagon  River,  not  less  than  12  feet 
deep,  and  of  a  navigable  width.  This  resnlt  was  to  be  accomplished  by 
constructing  two  parallel  piers,  250  feet  apart,  from  the  river's  month 
fakeward  to  the  18-foot  contour  in  Lake  Superior,  and  dredging  a  channel 
between  them  12  feet  in  depth. 

The  natural  channel  was  but  7  feet  in  depth,  and  owing  to  the  shift- 
ing nature  of  the  bottom  was  variable  in  position. 

The  amount  expended  to  June  30,  1888,  is  $284,029.52,  and  has  re- 
suited  in  the  construction  of  2,315  feet  of  east  and  2,525  feet  of  west  pier, 
and  the  removal  of  10,540  yards  of  sand,  making  a  channel  100  feet  wide 
tod  13  feet  deep  between  the  piers  with  a  depth  of  12.1  feet  on  the  outer 
bar. 

July  1,  1887,  amount  available $14,747.05 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1&87 13,205.07 

Jnly  1,  1838,  balance  available 1,541.98 

Amount  appropriated  by  act  of  August  11, 1888 12,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 14,041.98 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 700. 00 
Axnonn  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appeudix  G  G  2.) 

3.  Eagle  Harbor,  Michigan. — The  project  for  the  improvement  of  this 
harbor  was  adopted  iu  1866,  and  modified  in  1868, 1874,  and  1878.  Pre- 
vious to  the  improvement,  the  entrance  was  obstructed  by  a  rocky  reef 
with  8£  feet  of  water  over  the  shoalest  point. 
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s»;nz£as.  -.  ■,.  abut. 


Tire  plan  as  finally  carried  oor  awnix-reii  :3  S)^..  ,„  ,  ,     .  . 
through  the  rocky  Jeilpe  a  cuanuel  LW  fa*  w.i-  in.lM,ulTf 
inartiiifr  it  lijr  two  guiding-crib-.,  one  »u  eii.ru  ,;,;>  ,c--ae  .-,"  ™f»  *™f 
the  reoroval  ofa  number  of  bowlders.  ~ae  «mhwL  and 

Tbeamonnt  expeudedtoJnne30,X'-*?.  w*J4„jU.i;7  JcJhasF«  l 
in  carrying  ont  the  above  plan,  the  work  buia*  eomtfrceil  ja  vs&s*, ff  ■ 
mwiing  the  present  demands  of  conimerro.  *  ana 

y.-.  inmmtataiiW  for  fur  toil  hurim.  &<  -Jie  fcn.ls  oa  band 
n  ill  jm.liiKy  V  sufficient  to  cover  th--  expeuMof  k*-r. =■.  -  -he  cSannrt 
Bin;  cr.!*  :::  pvJ  ivaJirioa  for  several  year*.  - 


■-V-Kcsj 


•  ^■•■ntniiiHceo/ lfr'.-f  '.•ms  U  p..  ••-. - .-,-  £(l^(.  j/j.,;.- 
:  .■;"  August  5.  l&S-:.  totfemti  3- .;;■  '- j_  Seeierirv 
:  >  ,  >ral>lish  uarlior-Ilaes  ^c-.-'e  ->.\k:<  of  niiiies 

/A-  f>  work  injury  »r.av:;ir:.:r.  H.irboi-  ]i„cS 
,  ;  .IW  in  L'0rtagcLak..M, .-,,.:,.  j.^^,;1;^ 
■■■■  -j!i  routes  ot  touut]U3:o;t-L..r;  .«: :■»■*.*  Kt-weemw 

.  ::..::,>tis  wen-  prescribe.!  for  e  iiaruminjr  them 

*  :-.  -.'.'.iinhin  tho  stamp*::;:. .?  oa  Porra=Te  Lake 
••::!■:*  outside  of the-e  I:::es.  an.  I  theViiite-1 

-.■>-;■:.:  Michigan  was  iusmweil  i>v  tiio  Depart- 

■;:  ..a  injunction  restraitinj:  ihe  miJI  owucra 

".\*r:-tge  Lake  between  the  iurlxtr-liru-s  es 


, ,, .,w».  —The  present  project  tor  the  improve- 
..■,■...■(«.".  :r.  l$»iu\  ami  consists  I  in  the  construe- 
;.  fii'i.-  :'■<« :  Ions:  ami  23  to  t<)  fret  wi,le.  bunt  to 
;  «;i;-T-surIiiee,  the  estimated  cost  In 
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Inoaiit  (estimated)  required  for  completion  of  proposed  project $175. 000. 0O 

Aaonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1690    50, 000. 0O 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
btrbor  acts  of  1866  and  l£67. 

(8ee  Appendix  G  G  5.) 

S.  Harbor  of  Refuge,  Grand  Marais,  Michigan. — The  present  project 
to  the  improvement  of  this  harbor  was  adopted  in  1881,  the  object  being 
to  provide  a  harbor  of  refuge  for  vessels  navigating  Lake  Superior,  and 
consists  iu  the  formation  of  an  artificial  entrance  to  the  natural  harbor 
of  Grand  Uarais,  having  an  available  capacity  of  160  acres,  capable  of 
being  increased  to  240  acres  hereafter  in  case  the  increased  need's  of 
commerce  demand  it. 

This  artificial  entrance  is  to  bo 'formed  of  two  parallel  crib-piers  500* 
feet  apart,  with  a  dredged  channel  between  300  feet  wide  and  18  to  20 
feet  deep,  cut  through  the  sand-spit  north  of  the  harbor,  connecting  the 
deep  water  of  the  lake  with  that  of  the  harbor. 

The  natural  channel  was  variable  and  crooked,  with  but  6  feet  of 
water. 

The  contract  made  October  25,  1886,  for  building  450  feet  of  crib-pier 
was  abandoned  by  the  contractor  early  in  the  present  fiscal  year,  and 
another  coutract  was  then  entered  into  with  the  next  lowest  bidder  for 
400  feet  of  pier  extension,  but  owing  to  the  season  being  far  advanced 
and  the  difficulty  of  obtaining  stone,  work  was  suspended  and  the  time 
of  completion  extended  to  July  31, 1888. 

Under  this  contract  during  the  month  of  June,  18S&  the  west  pier  wa» 
extended  200  feet  by  four  cribs,  each  24  feet  in  width.  To  complete  the 
existing  contract  four  more  cribs  are  to  be  sunk  during  the  month  of 
July,  1S8S. 

July  1,  1887,  amount  available f28,251.91 

Jaly  1,  18d8,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $9,152.59 

Jol/1,  1888,  outstanding  liabilities 859.77 

July  1,  1888,  amount  covered  by  existing  contracts 16,400.00 

26,412.:«> 

July  1,  1888,  balance  available 1,839.55- 

Amount  appropriated  by  act  of  August  11,  188d 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,1889 51,839.55- 


J  Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June30,1890  100, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  rn 


ver  and 


J  Amount  (esti  mated)  required  for  completion  of  existing  project 268, 750. 00 
Amonntthat  can  be  profitably  expended  in  fiscal  year  enui 
\  Submitted  in  compliance  with 
I     harbor  acts  of  lb66  and  1867. 

(See  Appendix  G  G  6.) 

7.  Manistique  Harbor,  Michigan. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1880,  and  consisted  in  dredging 
between  the  piers  built  by  the  Chicago  Lumbering  Company,  increas- 
ing the  depth  of  the  channel  to  12  feet  for  a  width  of  150  feet. 

The  natural  channel  of  entrance  to  the  mouth  of  the  Manistique- 
River  was  7  feet  deep.  By  private  enterprise  a  slab-pier  3,000  feet 
long  had  been  built  at  the  mouth  of  the  river  and  a  channel  dredged  to 
10  feet  before  any  appropriation  had  been  made  by  the  Government. 

By  the  acts  of  1880  and  1881  the  sum  of  $6,000  was  appropriated  for 
this  harbor  in  order  to  dredge  a  channel  150  feet  wide  and  12  feet  deep 
between  the  piers  built  by  a  local  lumbering  company.  Dredging  was 
done  to  the  amount  of  11,780  cubic  yards,  and  the  work  was  then  sus- 
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<.«  i»  -j«  m'lMl  of  the  tmm^mmf 
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i  «••<«*,- Ibe  pretest  a 
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:    ^»  iw  object  being  ta  asM  ad 
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"onto  Harbor i  Wisconsin. — In  its  natural  condition  the  channel 
ttrance  to  Oconto  River  was  obstructed  by  a  bar  with  less  than 
water  over  it.    Previous  to  1881,  when  the  first  appropriation 
le  for  its  improvement,  the  citizens  had,  by  the  construction  or 
imount  of  slab-pier  and  by  dredging,  increased  the  depth  to  3£ 

t)ject  of  improvement  proposes  to  secure  an  8  foot  channel  from 
:er  iu  Green  Bay  to  the  city  of  Oconto  by  dredging  and  the 
tion  of  piers,  at  an  estimated  cost  of  $150,000. 
;  the  fiscal  year  ending  June  30, 1888, 1,200  feet  of  reinforcement 
i  the  channel  side  of  the  south  pier  was  built  by  hired  labor, 
tal  amount  expended  to  June  30, 1888,  is  $47,778.86,  resulting 
lilding  of  two  piers,  the  north  pier  1,603  feet  and  the  south  one 
t  in  length,  the  latter  being  the  full  length  contemplated  by  the 
I  project,  and  in  the  removal  of  207,641  cubic  yards  of  material 
png. 

ivigation  interests  at  Oconto  are  at  present  dependent  upon  the 
of  three  lumber  companies  located  there,  and  the  benefits  to 
d  are  essentially  local. 

!7,  amount available $1,104.14 

18,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ling  July  l,l&tf 3,904.50 

8,  balance  available 199. 64 

>propriated  by  act  of  August  11,  1883 20,000.00 

mailable  for  fiscal  year  ending  June  30, 188.J 20, 199. 64 

(estimated)  required  for  completion  of  existing  project 82,000.00 

that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  20, 000.  GO 
ed  in  compliance  with  requirements  of  sections  2  of  river  and 
r  acts  of  1866  and  1867. 

Lppendix  G  G  10.) 

nsaxikee  Harbor,  Wisconsin. — The  first  appropriation  for  this 
ras  made  in  1882.  At  that  time  the  facilities  of  the  natural 
of  the  Pensaukee  River  had  been  increased  by  private  enter- 

the  construction  of  1,600  linear  feet  of  continuous  slab-pier 
Iredging  from  a  depth  of  2  feet  to  a  depth  varying  from  7  to  9 
h  a  width  of  30  feet. 

reject  of  improvement  of  this  harbor,  adopted  in  18S2,  consists 
►nstruction  of  a  single  slab-pier  2,500  feet  in  length  in  continua- 
ue  pier  built  by  private  enterprise,  and  the  dredging  of  a  chan- 
et  deep  and  100  feet  wide  on  the  south  side  of  the  pier, 
was  no  work  done  at  this  harbor  during  the  fiscal  year. 
>tal  amount  expended  to  June  30, 1888,  is  $10,939.08,  resulting 
instruction  of  1,300  feet  of  the  proposed  extension  of  the  pier 
dredging  of  5,698  cubic  yards  of  material,  making  a  channel  25 
3  and  10  feet  deep.  The  entire  length  of  the  pier  is  2,900  feet,, 
ore  1,600  feet  having  been  built  by  private  enterprise. 

being  at  present  no  commercial  or  navigation  interests  to  be 
1  by  improving  the  harbor,  and  the  harbor  itself  not  being  needed 
bor  of  refuge,  further  operations  have  been  suspended. 

57,  amount  available $4,446.92 

58,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ling  July  1, 1887 387.00 

3£,  balance  available 4,059.92 
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July  1, 1887,  amount  available $4,027.71 

July  1, 1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1867 387.29 

Jolyl,  1838,  balance  available „ 3,640.42 

(See  Appendix  G  G  13.) 

14.  Ahnapee  Harbor,  Wisconsin. — Previous  to  the  improvement  of  this 
ktrbor  the  depth  of  water  at  the  mouth  of  the  Wolf  River  was  only  about 
2  feet. 

The  project  of  improvement,  adopted  in  1875  and  modified  in  1884, 
provided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  18-foot  contour,  with  a  200- 
foot  entrauce  between  the  pier-heads. 

Owing  to  the  proviso  in  the  appropriation  act  of  August  5, 1886,  that 
wharfage  over  the  Government  piers  must  be  made  free,  no  work  has 
been  doue  during  the  fiscal  year  ending  June  30, 1888. 

The  total  amount  expended  to  June  30, 1888,  is  $139,660.88,  and  has 
resulted  in  the  construction  of  two  piers,  the  north  one  902  feet  long, 
-and  the  south  one  1,125  feet,  the  outer  100  feet  of  the  north  pier  and 
150  feet  of  the  south  pier  being  without  superstructure,  and  in  the 
removal  of  22,233  cubic  yards  of  rock  and  82,343  cubic  yards  of  sand. 

-July  1,  1*87,  amount  available $15,433.42 

-Jalv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 158.80 

July  1,  1888,  balance  available 15,274.62 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 20, 274. 62 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  t  bat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    10, 000. 00 
Submitted  iti  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  aud  1867. 

(See  Appendix  G  G  14.) 

15.  Keicaunce  Harbor,  Wisconsin. — The  natural  entrance  to  this  har- 
t>or  was  via  the  Kewaunee  River.  The  river  mouth  was  not  more  than 
20  feet  wide,  with  a  depth  of  about  2  feet  at  its  shoalest  point,  and  ob- 
structed by  submerged  bowlders. 

The  project  of  improvement  was  adopted  in  1881.  Its  design  was  to 
eat  a  channel  through  a  neck  of  land  between  the  river  and  the  lake  at 
a  point  about  2,000  feet  south  of  the  river  mouth,  and  to  continue  this 
channel  to  deep  water  in  the  lake  by  the  construction  of  two  parallel 
piers  201)  feet  apart,  extending  from  each  side  of  the  cut  lakeward  to 
Hie  18-foot  curve. 

Daring  the  fiscal  year  ending  June  30, 1888,  north  pier  was  extended 
200  feet  by  contract,  and  by  hired  labor  and  open  purchase  153  cords 
of  stone  were  placed  at  the  junction  of  the  north  pier  with  the  shore  to 
prevent  a  breach. 

The  total  amount  expended  to  June  30, 1888,  has  been  $44,776.23,  in 
addition  to  which  the  local  harbor  commissioners  have  expended 
#8,042.72.  These  expenditures  have  resulted  in  the  construction  of 
1,000  feet  of  north  pier  and  775  feet  of  south  pier,  and  in  the  dredging 
of  a  channel  100  feet  wide  and  10  to  12  feet  deep,  9,035  cubic  yards  of 
naterial  having  been  removed  by  the  Government  dredges. 
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I  Amounted  (estimated}  required  for  completion  of  ciiiting  prqjrct 
/  Submitted  iu  comuliauuo  with   requirements  of  section*  S  of  livi 
■{      hurUir  acta  of  lBG'j  and  18u7. 
(See  Appendix  G  G  11.) 

12.  Green  Day  Harbor,  Wisconsin. — Before  the  imp 
liarlwr  was  begun  the  chaiiucl  between  the  month  of 
deep  water  in  Green  Bay  was  circuitous  and  wkiov 
water  at  its  shoalest  point. 

The  project  was  adopted  in  18GG  ami  modified 
object  being  to  secure  a  channel  200  feet  wide,  14 
long,  iu  place  of  the  natural  channel,  with  aren 
Island. 

During  the  fiscal  year  ending  June  30, 1888, ' 
west  revetment  at  Grassy  Island  has  been  reV 
of  020  feet. 

The  total  expenditures  since  the  beginn 
to  $277,372.97,  resulting  iu  a  dredged  cli 
wide,  and  14  feet  deep,  except  where  oc 
to  13  feet,  and  the  construction  of  1,': 
revetment  on  the  sides  of  the  cut  llir 

The  appropriation  asked  for  will  b>  ^trntaor.     The 

to  the  dimensions  called  for  by  (!:■  .,',,,  ,.,', 

July  I,  HM7,  amount  available in:. 

::!-.■  1,   1— -.  i srit  r ', jiriuli.'i  1  iliiriug  '  B»W  p^j  [be  Oil  Iff 

uittntoniling  July  1, 1&37 ■   _. .   .-.    _j 

July  1,  Imbalance  available..!...  ■  =ft«*riuns   »f 

Auiouut  appropriated  by  ant  of  A 1 1  ■_■  ^^^ag^K.     Tbopilo 

Amount  available  far  Batst  I  J  M I 

{Amount  (estimated)  reqtlln  , 

Atuuiiiil  I...'  ^^^«»^I^B*CllIlD- 

H1i.111i1t.nl  in  oimiiliiim:.'  '■ 
harbor  acta  of  Idffli  auil  I 

(S,-e  Appendix  G  G  1  *  ™  ' 
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1  to  Jane  30, 1888,  is  $291,383.15,  and  has 
piers,  1,970  and  1,900  feet  long,  928 
<feet  at  the  outer  ends,  and  in  the 

$8,905.00 

*  of  liabilities 

8,416.15 

488.85 

8,000.00 

8, 486. 85 

.  i-aing  project 8,362.  f>4 

.  t-ar  ending  Jane  30, 1890      8, 400.  00 
>i  sections  2  of  river  and 


*>*. — Previous  to  the  improvement  of 

i  had  a  depth  not  exceeding  4  feet  on 

river. 

.  euieut  of  this  harbor  was  adopted  in  1852 

iormation  of  a  12-foot  channel  entrance  to 

ygan  River.    This  was  modified  in  1873  so  as 

.lunel  by  further  pier  extension  and  dredging. 

)iupleted  within  their  estimated  cost  and  a  channel 

<-t   wide  with  a  depth  of  15  to  1G  feet  between  the 

ing  project  was  adopted  in  1881,  its  object  being  to 

niel  still  further  by  extending  the  piers  to  the  20-foot 

kike  and  dredging  to  a  depth  of  18  feet  between  their 

;  no  depth  decreasing  to  14  feet  at  the  shore-line.    There  is 

arable  channel  with  a  depth  of  about  13  feet. 

_  the  fiscal  year  ending  June  30, 1888,  the  north  pier  was  ex- 

Jt>0  feet,  the  work  being  done  by  contract.    By  hired  labor 

i-ubic  yards  of  material  were  removed  from  the  channel. 

...*  total  expenditures  to  June  30, 1888,  have  amounted  to  $287,759.36 

have  resulted  in  the  construction  of  two  piers  2,044  and  2,260  feet 

j,  respectively,  built  of  cribs  (except  less  thau  300  feet  at  the  shore 

),  of  widths  of  from  14  to  20  feet,  and  in  dredging  187,043  cubic  yards 

naterial  from  the  chaunel. 

he  only  means  of  securing  a  permanent  channel  is  by  rapid  exten- 
i  of  the  piers  to  deep  water ;  hence  a  liberal  appropriation  is  urged 
k  matter  of  economy  and  of  necessity  to  the  commerce  of  this  im- 
tant  harbor. 

1,  1887,  amount  available 913,521.79 

*  1,  188d,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
tntanding  July  1,  1887 12,892.44 

- 1,  1888,  balance  available 629.35 

wnt  appropriated  by  act  of  August  11,  1888 15,000.00 

mot  available  for  fiscal  year  ending  June  30,  1889 15, 629. 35 

mount  (estimated)  renuired  for  completion  of  exiRting  project 82, 000. 00 

mount  that  can  be  profitably  expended  in  fiscal  year  ending.  Tune  30, 1H90    30, 000. 00 
i  omitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

See  Appendix  G  G  18.) 
Elf  a  88, 16 
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'lamias,  then,  to  be  constructed  3,950  linear  feet  of  substructure  and 
'4,150  linear  feet  of  superstructure  to  complete  the  work. 

The  balance  of  appropriation  now  available  is  barely  sufficient  to 
asintain  the  necessary  lights  upon  the  unfinished  pier  during  the  pres- 
ent season. 
V   The  funds  asked  for  the  fiscal  year  ending  June  30, 1890,  are  to  be 
applied  to  the  extension  southward  of  the  east  arm  of  the  breakwater. 

The  harbor  is  now  used  to  a  limited  extent  as  a  shelter  from  north- 
tut  storms.  Its  value  will  rapidly  increase  as  the  east  arm  is  ex- 
tended. 

My  1, 1887,  amount  available $39,754.58 

Jaly  1,1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jaly  1, 1887,  and  including  $4,737.91  expended  on  Milwau- 
kee Harbor 36,116.35 

My  1, 1888,  balance  available 3,638.23 

laount  appropriated  by  act  of  August  11,1888 70,000.00 

^Amount  available  for  fiscal  year  ending  June  30,  1889 73,638.23 

1  amount  (estimated)  required  for  completion  of  existing  project 418, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  HH1.) 

2.  Milwaukee  Harbor,  Wisconsin. — The  present  project  was  adopted 
in  1852,  and  was  directed  to  securing  12  feet  of  water  at  the  entrance 
to  the  river  and  to  protecting  this  chaunel  by  parallel  piers.  Since  that 
date  a  channel,  18  feet  in  depth  and  of  sufficient  width,  has  been  formed 
by  extending  the  piers  and  dredging.  The  project  has  been  completed, 
and  consequently  the  only  expenditures  now  demanded  are  for  the  main- 
tenance of  the  piers  by  timely  repairs  and  the  depth  of  the  channel  by 
dredging. 

The  original  depth  of  water  at  the  mouth  of  the  river  was  not  more 
than  3A  feet. 

The  United  States  has  expended  on  this  harbor  up  to  June  30, 1888, 

1289,586.08,  in  addition  to  $321,855.66  by  the  city  of  Milwaukee.    Of 

j  the  above  expenditure  $4,737.91  were  expended  by  allotment  from  the 

appropriation  of  August  5, 1886,  for  "  Harbor  of  Refuge,  Milwaukee 

Bay  and  Harbor." 

During  the  fiscal  year  ending  June  30, 1888,  336  linear  feet  of  super- 
structure over  the  outer  section  of  the  north  pier  have  been  cut  down  and 
[■   rebuilt. 

There  are  no  funds  now  available  for  this  work. 

The  superstructure  over  the  outer  section  of  the  south  pier  is  in  urgent 
teed  of  rebuilding,  and  repairs  are  necessary  at  the  west  ends  of  both 
piers,  where  they  have  been  damaged  by  collisions. 

The  pile  protection  to  the  stone  superstructure  of  the  inner  section  of 
the  north  pier  is  also  in  need  of  repair,  and  dredging  is  needed  to  main- 
tun  the  channel,  which  has  deteriorated  to  17  feet,  through  a  narrow 
channel. 

July  1, 1887,  Amount  available $7,901.95 

Amount  allotted  from  act  of  August  5,  1886,  for  MUwaukee  Bay  and  Har- 
bor        4,737.91 

12, 639. 86 
Wy  1,1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 12,639.86 

taunt  appropriated  by  act  of  August  11,  1888 10,000.00 
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■ 

July  1,  1££7.  amourft  available $5,.r»47. 17 

r;Wy  1,  \*s&f  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1&& 4, 747. '24 

My  l,  1838,  balance  available 799.9:? 

Amoaut  appropriated  by  act  of  August  11,  1888 - 7, 500.00 

Amount  available  for  fiscal  year  ending  Jane  30,  1889 «...      8/299.  <j:t 

{Amount  (estimated)  required  for  completion  of  existing  project &3,  K00. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(  See  Appendix  HH4.) 

6.  Waukegan  Harbor,  Illinois.— The  present  project  was  adopted  in 
1880,  and,  as  since  modified,  consists  in  excavating  a  small  basin  in  the 
low  ground  between  the  lake  and  the  bluffs  to  form  the  harbor,  and  in 
flredging  an  entrance  between  parallel  piers  from  the  lake  to  the  basin. 

Tbe  harbor  here  is  to  be  created  upon  a  shallow  exposed  coast,  and 
will  not  begin  to  be  available  for  commercial  purposes  until  the  piers 
are  sntliciently  extended  into  the  lake  to  allow  the  entrance  to  be 
dredped  with  hope  of  permanency  and  the  basin  excavated. 

There  has  been  exj>ended  upon  this  harbor  up  to  the  close  of  the 
fiscal  year,  June  30, 1888,  889,7^5.20. 

During  the  year  ending  Juno  30,  1888,  the  south  pier  was  extended 
71  feet  in  length ;  stone  was  also  placed  in  and  around  the  piers  where 
it  had  become  deficient  from  the  washing  out  of  the  sand  at  base  by 
storms,  and  257  piles  have  been  purchased  for  the  continuance  of  the 
work,  when  funds  are  made  available. 

July  1,  1^7,  amount  available §l>,318. 11 

July  1,  1^-^,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 9,04:*.:*1 

July  1,  1888,  balance  available 274.  HO 

Amount  appropriated  by  act  of  August  11,  1888 23,000.00 

Amount  a vni Iable  for  fiscal  year  ending  Juno  30,  1880 25, 274.  .SO 

{Amount  (estimated)  required  for  completion  of  exising  project 40, 000.  no 
Amount  tuat  can  bo  profitably  ex  ponded  in  fiscal  year  ending  Juno  30, 181M)    110, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  l8C»6  and  1807. 

(See  Appendix  H  II  5.) 

G.  Fox  and  Wiscons in  Rivers,  Wisconsin. — The  works  for  the  improve- 
ment of  the  Fox  and  Wisconsin  rivers  were  purchased  by  the  United 
States  from  the  Green  Bay  and  Mississippi  Canal  Company  in  l<S7ii. 
These  works  were  all,  except  one  stone  lock,  temporary  structures,  all 
of  them  in  bad  condition.  There  was  no  low- water  navigation  on  the 
Upper  Fox,  and  on  the  Lower  Fox  navigation  was  uncertain. 

For  the  Fox  River. — The  adopted  project  contemplated  the  replacing 
of  the  temporary  structures  with  permanent  works,  the  construction  of 
five  additional  stone  locks  on  the  Upper  Fox,  and  widening  and  deep- 
ening the  channels  throughout  the  river  and  canals  to  Gleet  depth  and 
100  feet  width. 

For  the  Wisconsin  River. — The  method  adopted  has  been  to  contract 
the  channel-way  by  wing-dams  of  brush  and  stone,  to  give  increased 
depth  by  concentrating  the  water  and  by  scour  due  to  the  increased 
currents.    The  estimate,  including  the  Wisconsin  River,  made  in  1874 
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Daring  the  fiscal  year  ending  Juue  30,  1888,  the  following  work  has 
^teen  done: 

On  the  Wisconsin  River. — Nothing. 

On  the  Upper  Fox. — The  work  was  confined  to  the  maintenance  of 
the  channel  by  dredgiug,  and  to  timely  repairs  to  locks,  dams,  and  em- 
hsokments. 

On  the  Lower  Fox. — Dredging  was  continued  in  the  Meuasha  Chan- 
Bel,  to  connect  the  deep  rock  cut  with  deep  water  in  the  lake. 

The  various  works  on  the  Lower  Fox  were  maintained  in  serviceable 
condition.  The  old  locks,  Kaukauna  5th  and  Appietou  3d,  were  prac- 
tically rebuilt  j  a  deep  dredge  cut  was  made  from  Menasha  Lock  to 
leep  water  in  Little  Lake,  Butte  des  Morts ;  new  lock  gates  built 
rhere  required,  and  general  repairs  made  to  locks,  dams,  and  canal 
tanks. 

nly  1,  1£W,  amonnt  available $44,300.28 

"nel  sol<l  to  officers,  deposited  to  credit  of  appropriation 175. 00 

44, 475. 28 
nK  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 S4,53Ei.OT 

*ly  1,  1888,  balance  available 19,939.61 

(.mount  appropriated  by  act  of  August  11,  183d 100, 000. 00 

unoant  available  for  fiscal  year  ending  June  30,  18-$ 119, 939. 61 

f  Amount  (estimated)  required  for  completion  of  existing  project,  Fox 

;      River 446,000.00 

I  Amount  that  can  bo  profitably  expended  infiscalyearendiug  Juno  30,1890  200,000.00 
I  Snbiuittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
I     burlier  acts  of  1866  and  1667. 

(See  Appendix  II  H  6.) 

7.  Operating  and  care  of  locks  and  dams  on  the  Fox  and  Wisconsin 
rivers,  Wisconsin. — Under  the  continuous  appropriation  for  operating 
ami  cure  of  canals  and  other  works  of  navigation,  it  is  proposed  to  main- 
tain existing  navigation  by  timely  repairs  to  old  locks  until  they  are  re- 
placed by  new,  and  to  continue  the  repairs  of  works  that  have  already 
been  completed  and  used,  injured  by  the  extraordinary  Hood  of  1881. 

Jaly  1, 1383,  amount  expended  during  the  fiscal  year $52, 204. 77 

Amount  (estimated)  for  expenditure  in  fiscal  yeareudiug  June  150,  18^9  ..     48,900. 00 

(See  Appendix  H  II  7.) 

8.  Chicago  Harbor,  Illinois. — In  charge  of  Maj.  Thos.  IT.  Ilandbury, 
Corps  of  Engineers,  to  March  31 ,  1888.  The  present  project  was  adopted 
in  1870  and  modified  in  1878. 

The  project  consists  in  : 

The  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
Biver,  for  the  purpose  of  increasing  the  harbor  facilities  of  the  port  of 
Chicago. 

The  construction  of  an  exterior  hreaitcater  of  crib-work  filled  with 
,  itoiie,  outsideof  the  outer  harbor  in  deep  water  to  shelter  the  approach 
to  the  river  and  outer  harbor  entrances,  and  to  form  a  harbor  of  refuge 
it  the  southern  end  of  Lake  Michigan. 

There  has  been  expended  upon  this  project  since  1870,  $1,400,819.02 
and  has  resulted : 

In  the  completion  of  the  outer  harbor,  except  207,000  cubic  yards  of 
Mndgiligi  to  attain  16  feet  in  depth  throughout  the  basin  required. 
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and  1876,  was  iS3,745.6G3,  si  ace  which  time  there  has  be> 
81,780,000,  leaving  for  completion  of  the  adopted  pro> 

The  general  Mibje^tufthe  improvement  of  the  Fox  an.it 
was  referred  to  the  Board  of  Engineers,  who,  after  sy- 
tioueof  the  effect  of  the  dams  on  the  improved  section 
River,  submitted  a  report  contained  in  House  Ex. 
ninth  Congress,  second  session,  recommending  thai  m 
done  on  wing-dams  in  the  Wisconsin  River  with  » 
navigation. 

The  original  project,  therefore,  as  far  as  it  n-i*    s 
River,  has  been  definitely  condemned,  and  tU  r  *nk water  of  the 

Fox  River,  under  the  modified  project  of  a  H~  ^  p^occe  to  Chicago 
roitted  September  17,  1884,  published  in  the  ^  -^  squires  renewal. 
Chief  of  Engiueers  for  18S5,  approved  by  the  0  ^nd  io  build  these 
ber  10,  18S4,  as  further  modified  by  authoriiv  — 
Way  14,  1880. 

The  modified  project  applies  only  to  tin- 
contemplates  the  renovation  of  eleven  old  I. 
widening  the  channel  of  the  Fox  River  1'roiH 
0  feet  depth  and  HiO  feet  width,  the  estim. 
this  amount  £50,250  were  appropriated 
*  The  amount  expended  on  the  improve 
Rivers  from  1807  to  date,  including  out* 
paid  to  the  Green  Bay  and  Missisa] 
provement  nnder  act  of  June  10,  Itfijk 

The  result  of  this  expenditure  ha* 

On  the  Fox  River. — The  construe' 
dams,  4  of  which  are  temporary  ;   I 
and   deepened.    Over  2,000,000 
dredged  from  the  Upper  Fox,  and 
maintained  in  working  order.    Tt 
ous  throughout  the  season  fn.>n. 
an  ordinary  stage  of  water  2$  fiufl 
feet  ou  the  Lower  Fox,  except  m 
where  there  is  only  4j   fe<-t. 


r  of  refuge  am 


be  postponi 
.    tea,  when  tl 
m  farther  dredged 

now  deteriorated 

laaanecessary  to  say 

"    arvdi-d.     An  est 

n-  the  depth  lo  1 

taw  its  harbor  deep- 

Wt»15-footebann 
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depth  is  needed  in  the  chan- 

_  rv  should  be  extended  150  lin- 

* ""  -*. .  Ihe  north  and  south  piers  need 

■"■"  L-nd  of  the  north  pier,  which  is 

ijerstructure  on  portions  of  the 
-  _  length  of  1,600  linear  feet. 

"""-*--  .•  the  fiscal  year  ending  June  30, 

described  works,  viz: 

$21,000.00 

2d,  600. 90 

20,400.00 

63,900.00 

.v  expended  in  one  year. 

~~  $871.58 

■  ug  fiscal  year,  exclusive  of  liabilities 
93.88 

777.70 

Augustll,  1888 20,400.X)0 

ir  erfding  June  30,  1889 21,177.70 

'-il  for  maintenance 43,500.00 

»ly  expended  in  fiscal  year  ending  June  30, 18U0    43, 500. 00 

■  with  requirements  of  sections  2  of  river  and 

11867. 

1  9.) 

.  Illinois. — (In  charge  of  Maj.  Thos.  H.  Handbury, 

v,  to  March  31, 1888.)    The  present  project  contem- 

>]j  of  the  work  heretofore  done  by  the  State  of  Illi- 

>uth  of  Copperas  Creek  to  the  Mississippi  River,  a 

liles,  which  project  includes  the  building  of  two  locks, 

■  feet  wide,  and  with  7  feet  at  low  water  over  the  miter- 

,iug  the  channels  where  necessary  to  7  feet  deep  at  low 

iected  for  the  two  locks  are,  one  at  Kampsville,  30  miles 
•!ith  of  the  Illinois,  the  other  at  La  Grange,  45  miles  above 

i  ate  object  of  the  improvement  is  the  construction  of  a  ship- 

the  southern  end  of  Lake  Michigan  to  the  Mississippi  River 

-lit  capacity  to  accommodate  large-sized  Mississippi  steam- 

><1  for  military  and  naval  purposes. 

sate  of  Illinois,  aided  by  the  United  States,  has  executed  part 

project  by  the  construction  of  two  locks  of  the  dimensions  above 

.  one  at  Henry  and  one  at  Copperas  Creek,  completing  that  part 

improvement  between  La  Salle,  111.,  and  the  mouth  of  Copperas 


•  V  i 


if  La  Grange  Lock  is  now  completed,  with  the  exception  of  guide- 
:,  aud  filling  behind  the  lock.  The  foundation  of  the  Kampsville 
is  completed  and  part  of  the  stone  cut  and  delivered.  Both  dams 
•till  to  be  constructed,  the  Kampsville  lock  completed,  and  dredg- 
loue  amounting  to  more  than  13,000,000  cubic  yards.  In  executing 
work  the  United  States  has  expended  up  to  the  close  of  the  fiscal 
ending  Jane  30, 1888,  $712,141.45,  exclusive  of  $02,359.80  expended 
le  foundation  of  the  Copperas  Creek  Lock,  which  was  afterwards 
rieted  by  the  State  of  Illinois.    An  additional  amount  of  $747,747 
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was  expended  by  the  State  of  Illinois'  on  Henry  and  Copperas  Creek . 
Locks. 

To  complete  the  present  project  requires  the  sum  (estimated)  of 
♦587,500. 

During  the  fiscal  year  ending  June  30, 1888,  the  following  work 
done: 

a.  La  Orange  Lock. — The  sediment  deposited  in  this  lock  was  removed; 
the  foundation  floor  planked  over  with  2-inch  pine  plank  ;  lower  miter- 
still  set  and  secured  ;  gates,  valves,  maneuvering  machinery  and  snub- 
bing posts  placed,  and  the  lower  tail-bay  mattressed  and  ballasted,  and, 
part  of  the  filling  behind  the  lock-wall  placed. 

b.  Kampsville  Lock. — Two  thousand  eight  hundred  and  eighty-one  and 
eight-tenths  cubic  yards  of  cut  stone  was  received  and  piled. 

c.  Dredging  in  channel. — Twenty-six  thousand  five  hundred  and  sixty- 
one  cubic  yards  of  material  was  dredged  and  removed  from  the  channel 
where  work  was  most  needed. 

The  boats,  dredges,  etc.,  were  repaired  and  maintained,  and  121  snags 
removed  from  the  channel.  •  ™ 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1890,  can  be 
expended  advantageously  upon  the  locks  and  dams  at  La  Grange  and' 
Kampsville,  and  in  dredging  ojieratious.  ' 

Flans  and  estimates  of  cost  of  continuing  this  improvement  to  Joliet, 
111.,  have  been  submitted  to  Congress,  but  no  surveys  or  estimates  have 
been  made  for  continuing  the  improvement  from  Joliet  to  Lake  Michi- 
gan.   Practicable  routes  are  known  to  exist.    It  is  suggested  that  J 
$10,000  be  made  available  for  making  proper  surveys  and  preparing  it 
plans  and  estimates  for  this  continuation.  , 

The  report  of  the  Board  of  Engineer  Officers  constituted  to  examine,  tj 
in  all  their  relations  to  commerce,  the  Illinois  and  Michigan  Canal,  and  .} 
the  proposed  Hennepin  Canal,  with  their  value  and  usefulness  to  navi-   1 
gation,  and  to  report  upon  the  acquisition  and  improvement  of  the  Illi- 
nois and  Michigau  Canal  and  the  construction  of  the  Hennepin  Canal, 
was  transmitted  to  Congress  January  10,  1887,  and  printed  as  House  ' 
Ex.  Doc.  Xo.  70,  Forty-ninth  Congress,  second  session,  also  published 
in  the  Annual  Report  of  the  Chief  of  Engineers,  U.  8.  A.,  for  1887,  Ap' 
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!  The  river  and  harbor  act  of  July  5,  1884,  appropriated  $50,000  for 
the  improvement  of  that  section  of  the  river  from  the  harbor  to  the 
wtlet  from  Lake  Calnmet,  with  the  proviso — 

That  no  part  of  said  sum  shall  be  expended  nntil  the  right  of  way  shall  have  been 
MTayed  to  the  United  States  free  from  expense,  and  the  United  States  shall  be  fully 
aleaaed.  from  all  liability  for  damage  to  adjacent  property  owners,  to  the  satisfaction 
t  tbe  Secretary  of  War. 


directly  interested  have  for  some  time  been  actively  engaged 
fa  Mealing  to  the  United  States  the  right  of  way  and  releases  required. 
The  matter  is  now  so  far  advanced  as  to  be  placed  in  the  hands  of  the 
.United  States  district  attorney  for  the  northern  district  of  Illinois  for 
examination  of  titles  and  preparation  of  the  necessary  legal  pai>ers. 

Work  will  be  commenced  on  this  section  of  the  river  as  soon  as  the 
Teqmrements  of  the  proviso  shall  have  been  complied  with. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  an  additional 
warn  of  $30,000  for  the  improvement  of  this  river,  $11,750  of  which 
wre  to  be  expended  iu  improving  the  river  "  between  the  Forks  and 
(■e-half  mile  east  of  Hammond,  Ind.,"  one- half  of  which  to  be  expended 
ii  Illinois  and  one-half  in  ludiana. 

The  work  daring  the  year  ending  June  30,  1888,  was  confined  to  that 
indicated  in  the  above  provision  of  the  act  of  August  5, 1886,  i.  e.,  to 
iredging  between  the  "Porks  and  one-half  mile  east  of  Hammond,  Ind.," 
by  contract  with  the  lowest  responsible  bidder. 

Thirty-seven  thousand  seven  hundred  and  forty-three  cubic  yards  of 
material  were  removed  in  Indiana  at  Hammond,  and  39,061  cubic  yards 
in  Illinois  at  Barnham. 

The  amount  expended  by  the  United  States  upon  this  work  up  to 
Jane  30,  1888,  is  $11,095.52.' 


Jsly  1,  1837,  amount  available $79,227.50 

Jaly  1,  18S3,  amount  expended  during  fiscal  vear,  exclusive  of  iiubilities 
outstanding  July  1, 18ri7 10,323.02 

Joly  lt  1888,  balance  available 68,  ^04. 48 

Amount  appropriated  by  act  of  Angnst  11,  1666 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1689 116, 904. 46 


J  Amount  (estimated)  required  for  completion  of  existing  project 2Jr».  000.  00 
Amount  that  can  benrodtably  expended  in  fiscal  year  end  \\\  g  June  M\  l?i>0  100, 000.  00 
.  Submitted  in  compliance  with  requirements  of  sections  *«J  of  river  uud 
{    harbor  acts  of  16C6  and  18ti7. 

(See  Appendix  II  H  11.) 

DCPEOVE3IENT     OF     HARBORS     ON     THE     EASTERN    SHORE    OF    LAKE 

MICHIGAN. 

Officers  in  charge,  Oapt.  D.  W.  Lock  wood,  Corps  of  Engineers,  to 
March  28,  188S,  since  which  date  Maj.  S.  M.  Mansfield,  Corps  of  En- 
gineers, having  under  his  immediate  orders  since  May  15,  1888,  Lieut. 
J.  E.  Kukn,  Corps  of  Engineers. 

1.  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Michigan. — The  aver- 
age width  of  the  original  channel  of  entrance  was  75  feet ;  the  depth 
marled  from  2  to  6  feet.  The  present  project  for  its  improvement, 
adopted  in  1868  and  revised  in  1875  and  1870,  is  to  dredge  a  channel 
1W  to  150  feet  wide,  connecting  Bound  Lake  with  Lake  Michigan,  to  a 
tepth  of  12  feet,  and  to  protect  both  sides  with  close  piling.  This  was 
•  Modified  in  1876  by  substituting  crib- work  for  pile-piers  beyond  the 


I 
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was     expended  by  tho  State  of  II 
Loelca. 

To     complete  tho  present  in 
$5ST,500. 

1_>  wring  tlie  fiscal  year  emliii 
done  : 

a..    Jm  Orange  Lock. — These. 
tuo  foundation  floor  planked 
still  Met  and  secured  ;  gates, 
biug  posts  placed,  and  tin*  • 
part  of  the  filling  behind  ;  > 

b.  KampxxilteLock. — IV. 
eight-tenths  cubic  yards  . ■■ 

c.  Dredging  in  channel. 
one  cubic  yards  of  mute' 
where  work  was  niosi  n- 

Tho  boats,  dredges.  i-< 
removed  from  the  chav 

The  amount  asked  ■■ 
expended  advauta>:> 
Karapsville,  and  in  ■'■ 

Plans  and  eatfiiiii-- 
III.,  bare  been  snl- 
been  made  form:' 
can.    Praoticali'- 
§10,000  be  mad.' 
plans  and  est  in  i 

The  report  <v 
in  all  their  re!:: 
the  proposed  i 
gation,  and  i< 
nois  and  Mi. 
was  transit)! 
Ex.  Doc.  *. 

in  the  Asii;„„.  _^^^^^—       -._ 
pendis 


.  .  _.    .     if    JKt->. 

-':KZ  Will.',  ai 

■<i*.    The  am 
— --i:  >rxpended  to 

_.  ._     -nuaiog  a  chan 

~.±-.  T'na  Lake  Mic. 

-=—  -=■  ^  >«»eeu  G<jua< 

.-.      -^u.    a  die  uorth  sid 

--.-■  rspeuded  duriu 

;.  *.  ndmiing  ontstui 

■  -       -iirwtof  plank-ht*a 

,_  »    TMBOVal  of  4,511(1  . 

.  •«*  -jiiuikruind  in  the  extei 
_-•_-  it-ild  to  maintain  a  d 


,   -».    i..=*-K  jf  liabilities 


-..-.n.  -.i.izz^.  of  entrane 
-  .'--.  Ti-i  presenr  pro 
^  ir^ij:  xl  oarlrt  thro 
■  -  S  —  t- :ee  Luie  Mich; 
■*  Him  «.wnd:ng  from 
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uge  at  Portage  Lake,  Michigan. — No  natural  channel 
beginning  of  the  improvement. 
<*L>ted  iu  1879  was  to  make  this  a  harbor  of  refuge, 
.no  feet  wide  and  not  less  than  18  feet  deep.    The  piers 
towever,  are  370  feet  apart. 

xpended  to  June  30, 1887,  was  $70,239.47  in  revetting 
of  the  channel,  and  the  extension  of  the  revetment  by 
cribs  into  Lake  Michigan  625  feet  beyond  the  shore-line; 
.  .u#  137  feet  of  revetment  on  the  south  side,  and  in  keeping 
.-.* .  o\v  channel,  by  dredging,  sufficient  for  local  commerce.    The 
<  upended  during  the  fiscal  year  ending  June  30, 1888,  was 
.  -'>,  including  outstanding  liabilities,  in  removing  11,094  cubic 
L  material  with  the  Government  dredge,  and  in  extending  the 
,>U'V  100.4  feet  by  two  cribs  24  feet  wide, 
present  depth  of  water  is  7.5  feet, 
ril   the  piers  are  extended  to  a  considerable  distance  no  hope  can 
.T«*rt ained  of  procuring  a  deeper  channel  than  8  feet. 

:.  I --7,  amount  available $12,2G0.53 

1.  It^,  amount  expended  during  fiscal  year,  exclusive  of 

■■■liitk**  outstanding  July  1,  1887 $11,299.95 

1.  lrste,  outstanding  liabilities 179.65 

■ 11,479.60 

I,  1T&8,  balance  available 780.93 

unt  appropriated  by  act  of  August  ll,18d8 10,000.00 

nut  available  for  fiscal  year  ending  June  30, 1889 10, 780. 93 

lount  (estimated)  required  for  completion  of  existing  project 172,500. 00 

joan  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    60, 000. 00 
bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
aarbor  acts  of  1866  and  1867. 

iee  Appendix  113.) 

Manistee,  Harbor,  Michigan. — A  narrow  channel,  not  more  than  8 
in  depth,  was  obtained  at  this  harbor  by  the  slab-piers  built  by 
1  enterprise.    The  present  project  for  improvement,  adopted  in  1866 

modified  in  1870  and  1874,  was  to  afford  a  channel  of  entrance  of 
igable  width  and  not  less  than  12  feet  deep. 

he  auiouut  expended  to  June  30,  1887,  was  $225,108.12  in  securing 
lannel  of  navigable  width  with  an  available  depth  of  12  feet. 
he  amount  expended  during  fiscal  year  ending  June  30,  1888,  was 
>7d.39,  including  outstanding  liabilities,  in  extending  the  south  pier 
eet  by  a  crib  30  feet  wide, 
he  depth  available  is  12  feet. 

1,  1*37,  amount  available $12,891.88 

I,  I??**,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
islanding  July  1,  1S67 5,678.39 

1,  1^8*.  balance  available 7,213.49 

ant  appropriated  by  act  of  August  11, 1888 10, 000. 00 

ant  avai  lable  for  fiscal  year  ending  June  30,  1889 17, 213. 49 

aoan  t  (estimated)  required  for  completion  of  existing  project 82, 700. 00 

oonot  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30,000. 00 
bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867. 

See  Appendix  1 1  4.) 

,  Ludington  Harbor,  Michigan. — The  channel  made  by  local  enter- 
e  was  narrow  wd  not  more  than  7  feet  deep. 
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*  "I'Jitf  yards. 
i_  -reseat  15  feet. 
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;r-_--ual  channel  of  entrance  wai 
i  .i.  ::s  shoalest  part, 
nect.  adopted  iu  1866,  was  to  afford 
.   «s*  than  12  feet  deep. 
.  >■»:,  was  $209,791.74,  and  resulted 
••;  :a  depth. 
hell  year  ending  June  30,  1388, 

■Utilities,  in  extending  the  sooth 
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1^97,609.98,  including  outstanding  liabilities,  in  repairing  the  superstruc- 
ture of  a  portion  of  the  north  pier,  and  in  dredging  4,190  cubic  yards  of 
^aand  from  the  channel. 
f:  .   The  present  depth  of  water  is  12  feet. 

if  July  1,  1887,  amount  available $10,275.04 

July  1,  1868,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 .'....    $5,245.95 

July  1,  18*8,  outstanding  liabilities 1,465.71 

July  1,  1868,  amount  covered  by  existing  contracts 988. 32 

7,699.98 

Jaly  1,  18?3,  balance  available 2,575.06 

Amount  appropriated  by  actof  August  11,1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 12, 575. 06 

{Amount  (estimated)  required  for  completion  of  existing  project 74, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  II  7.) 

&  Muskegon  Harbor,  Michigan. — The  original  channel  was  irregularly 
[defined  by  slab-piers,  and  while  it  gave  comparatively  fair  access  a  bar 
-at  the  end  of  the  piers  on  which  there  was  only  7  feet  of  water  was  an 
obstruction  to  navigation. 

The  project  for  improvement,  adopted  in  1866,  was  to  obtain  a  chan- 
nel of  entrauce  of  navigable  width,  and  to  extend  the  piers  over  the  bar 
to  17-feet  soundings. 

The  project  was  modified  in  1880  so  as  to  secure  a  width  of  entrauce 
of  300  feet. 

The  amount  expended  to  June  30, 1887,  was  $219,427.20,  in  securing 
a  width  of  entrance  of  300  feet,  the  main  channel  inside  being  186  feet 
wide,  with  an  available  depth  of  15  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888, 
was  $13,208.62,  including  outstanding  liabilities,  in  repairing  the  end 
£.«f  the  old  north  pier  and  in  extending  the  north  detached  pier  100  feet 
"  by  two  cribs  30  feet  wide. 

The  present  available  depth  between  piers  is  15  feet,  and  over  the 
fear  beyond  the  piers  it  is  14  feet. 

July  1.  1*37,  amount  available $14,572.80 

July  1.  18e8,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $13, 194.53 

Julv  1,  163d,  outstanding  liabilities 14.09 

13,208.62 

Jaly  1,  ltsSS,  balance  available 1,364.18 

Amount  appropriated  by  act  of  August  11,  1888 45,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 46, 364. 18 

>■        ' , 

(Amount  (estimated)  required  for  completion  of  existing  project 56, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    56,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18(57. 

(See  Appendix  1 1 8.) 

9.  Orand  Haven  Harbor,  Michigan. — The  natural  outlet  was  wide  but 
loal,  the  water  being  only  9  feet  deep  in  the  best  course.  The  present 
roject  for  improvement,  adopted  in  1866,  was  to  obtain  a  channel  of 
irigable  width  with  a  minimum  depth  of  18  feet. 
The  amount  expended  to  June  30, 1887,  was  $486,434.93,  in  obtaining 
•rigable  channel  400  feet  wide  and  18  feet  deep. 
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The  amount  exgieuded  during  the  fiscal  year  ending  June  3%:| 
wum  $27,024.05,  including  outstanding  liabilities,  and  resulted  ill 
addition  nf  150.6  feet  of  crib- work,  30  feet  wide,  to  the  north  pieri 
Ri2  feet  of  crib- work,  of  the  same  width,  to  the  south  pier,  sod  fl 
repair  of  the  old  end  crib  of  the  south  pier. 

'rite  present  available  depth  of  water  between  the  piers  is  18  feet, 
over  the  bar  outside  16  feet. 

July  I.  1-^;,  amount  available 137,-91 

July  I,  [pif-fi,  iiinniiut  expended  during  fiscal  vear,  exclaiiveof 

liiiliilitif*1«it«t»ii<1iiij;.IiilT  I,  1K--7 (26,901.05 

July  t,  Iss*.  uutbtHuiliDi:  liiibilitit* 1U3.00 

Z7,a 

July  I,  1SSS.  bnlanre  available M.« 

A mil  ii|>|>n>]>rint('tl  by  art  of  August  11,  1688 85." 

Amount  nvmlable  for  flseal  year  fading  June  30, 1889 35, » 

I  Annum!  (ml i milled)  rennin-d  for  completion  of  existing  project 155,  ft 

)    Aiii..iml|]i^l.-;lnl.r!'i-"til-iblv,.i|«'inknliuti8t!alyeflrendirj)!Jnnc30,1890    75,« 


I      lutrlmr  nclit  »l'  l*ii>  ami  ls?W7. 

(Heo  Appendix  I  10) 

III.  lllaek  hike  Harbor,  Michigan^— -The  channel  made  by  tbe  Hat 
Hoard  of  the  eitv  of  Holland  was  uarrow,  irregular,  and  only  5J 
«i>- 

The  project  lor  its  improvement,  adopted  iu  1SGC  and  modifle 
IN'i.'l,  \i  m  lo  obtain  a  channel  of  entrance  of  navigable  width  and 
less  iban  1-1, -,*l  deep. 

Tlio  ana t  expended  to  J  nut'  30,  1387,  was  $232,854.26,  iu  obtall 

a  channel  200  feet  wide  at  the  entrance  and  a  depth  of  10  feet. 

The.  niiioiiiit  expended  during  tbe  fiscal  year  ending  June  30, 1 
inilndiiiK  outstanding  liabilities,  was  $4,237.24,  iu  repairs  to  the  so 
i.hinltiio  of  tlio  north  pile  revetment. 

the  present  available  depth  is  only  7  feet,  owing  to  a  small  a 
dial  bus  formed  between  the  piers  and  tbe  low  stage  ol  water  io 
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July  1,  1887,  amount  available -. ..... 

July  1,  1888,  amount  ii|>.iidnl  during  liscil  year,  uxulusive  of 

liabilities  on  tut  amlmg  July  I,  18S7 $2,63 

July  1,  1888,  outstanding  liabilities 1.34 

July  1,  1888,  balance  available 

Amount  appropriated  by  net  of  August  11,  1888 

Amount  available  for  fistul  your  ending  June  30,  1^K> 

{Amount  fof-tiniiilid)  r>-i|ii Ti  ■■d  lor  eo  in  pinion  nf  exits! ins  project    .. 
Amount  thritc  an  l>e  ]  ■  rti  1  i  ( ;i  1 1 1  v  oxpenrU'i!  in  IW:il  vra  rending  Juiielill, 
Submitted  in  eou]riliauet>  with  N*'|uireim.'uts  of  t-ee lions  '1  of  river 
harbor  nets  of  lBbfi  aud  1667. 

(See  Appendix  1 1 13.) 

14.  fit.  Joseph  Rinr,  Michigan,  from  its  mouth  to  Berri 
This  is  a  new  work.  An  examination  and  survey  of  tL 
made  to  comply  with  the  requirements  of  tUe  river:  and 
March  3, 1879,  and  the  report  thereon  is  printed  in  the  I 
Chief  of  Engineers  for  1880  an  Appendix  G  G  20  (page  20' 

The  proposed  improvement  contemplated  the  construe 
dams,  dredging,  and  removal  of  snags  aud  other  obstru 
estimated  cost  of  £11,300. 

The  river  and  harbor  act  of  August  11,  1888,  approprial 
the  work,  and  a  further  sum  of  £5,000  may  Lie  profitably 
continniug  it  during  the  fiscal  year  ending  June  30,  1890. 
Amount  appropriated  by  act  of  August  11,  1888 

(Amount  (est  iuiiil  i'<l  l  retjniveit  for  eompk'tion  of  existing  project  ... 
Amount  thai  eiui  be  pniliitibly  in  jienilotliti  lisctil  y<.-iiri.-mliu-r  Jiiiie::0, 
Submitted  in  I'l.iinrilhini.'u  with  reqnireineuts  of  seetions  i  of  river 
harbor  acts  of  18W  arid  1867. 

15.  Michigan  City  Harbor,  Indiana. — Outer  Harbor. — > 
harbor  was  commenced  by  Vlio  Government  in  1830.  T 
1857  for  the  construction  of  a  breakwater  had  been  mot 
1870  provided  for  pier  extensions  and  dredging  of  ehan 
provision  was  made  for  an  exterior  harbor,  aud  in  1882  il 


_      fc 
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bed)  requited  lor  completion  of  existing  project $305, 6*25. 00 

bejrofitablyexpended  Jnn>calyearendin?  Jnue30, 1«90  150, 000. 00 

jnpuanee  with  requirements  of  sections  2  of  river  and 

to  acts  of  ld08  and  1467. 

>  Appendix  1 1  14.) 

r  Harbor. — The  rite  of  the  present  inner  harbor  was  originally 
Icreek,  crooked,  and  with  a  depth  insufficient  for  commercial  pur- 
The  first  project  was  that  of  1870  for  dredging  up  to  the  rail- 
ridge.    In  1878  a  modified  project,  providing  for  extending  the 
harbor  np  Trail  Greek  by  dredging,  was  adopted,  the  cut  to  bo 
g  wide  and  15  feet  deep,  the  city  to  revet  the  cut. 
amount  expended  to  June  30,  1887,  was  $93,581.75  in  dredging 
gable  channel  with  a  least  depth  of  13  feet. 
amount  expended  during  the  fiscal  year  ending  June  30, 1888, 
11168  in  dredging  4,510  cubic  yards  from  the  channel. 
least  depth  of  water  np  to  the  lower  basin  at  eud  of  year  was 
• 

£R7,  amount  available $*.&>&£> 

18K,  amount  expended  daring  fiscal  year,  exclusive  of  liubilitiet) 

•ding  July  1, 1867 314.  (W 

£88,  balance  available 2,978.57 

appropriated  hy  act  of  August  11,1888 5,000.00 

available  for  fiscal  year  ending  Jane  30, 1889 7, 07H.  r>7 

appendix  1 1 14.) 

FE3CEXT  OP  ST.  XABY'S  RIVER— ENLARGEMENT  OF  AND  OPKIt- 
5  ST.  MARY'S  FALLS  CANAL — CONSTRUCTION  OF  HARBOR  OF 
rGE  ON  LAKE  HURON,  AND  IMPROVEMENT  OF  CERTAIN  IIAR- 
ON  LAKE  HURON  AND  OF  SAGINAW  RIVER— PRESERVATION 
ND  OPERATING  ST.  CLAIR  FLATS  CANAL— IMPROVEMENT  OF 
SE-POINT  CHANNEL  AND  OF  DETROIT  RIVER. 

jr  in  charge,  Lieut  Col.  O.  M.  Poc,  Corps  of  Engineers,  with 
I.  F.  Hodges,  Corps  of  Engineers,  under  his  immediate  orders. 

Mary's  Falls  Canal  and  River,  Michigan. — The  project  for  obtain- 
ivigable  chanuel  of  10  feet  in  depth  between  Lakes  Superior  and 
had  been  barely  completed  when  the  demands  of  commerce  so 
usly  increased  that  the  work  of  attaining  a  depth  of  20  feet. 
lont  was  undertaken  with  the  fall  sauction  of  both  legislative  and 
ve  authority. 

pessary  part  of  the  project  is  the  construction  of  a  new  lock 
te  site  of  the  old  State  locks,  to  have  a  length  of  8(H)  feet  be- 
;ates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the 
lis,  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be 
»d  to  correspond.  The  estimated  cost  of  this  enlargement  of 
al  system  is  $4,738,8C5,  for  the  details  of  which  see  pages  2220 
•f  the  Annual  Report  of  the  Chief  of  Engineers  for  18S7.  The 
•s  of  the  commerce  using  the  canal  indicate  more,  clearly  each 
ling  year  the  urgency  for  rapid  progress  in  the  improvement. 
w  so  great  that  an  estimate  of  $1,500,000  is  submitted  for  the 
ition  of  the  work  during  the  fiscal  year  ending  June  30, 1800,  in 
tideuce  that  the  actual  conditions  now  existing  will  justify  so 
[i  appropriation. 
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July  1.  1ST,  amount  available f227,9Oft40 

JuIt  1.    5~~,  amonnt  expended  daring  lUcal  vear,  exclusive 

ot  liabilities  oaMiandinc  July  1.1W7 HlS,&OiT2  > 

.Iu!y  1.  1?S8,  outstanding  liaoililie*. 21,432.48  ■ 

Jii!v  1.  lew,  amount  covered  bi  existing  contracts 90,965.  •££ 

227,90ft* 

Amount  appropriated  by  art  of  Angnst  11.  1-wn 1,000, 000. M' 

i  Amount  ^  estimated'  required  for  completion  of  existing  project 3,738,865.06 

Amount  that  tan  be  proatablt-  expended  in  fiscal  rear  ending  Jane  ■. 

i      A\   ISO 1,500. 000.01 

Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 

L     harbor  acts  of  lsriti  and  lr<J7. 

(See  Appeudix  J  J  1... 

2.  Operating  and  care  of  Saint  Marp'i  FatU  Canal,  Michigan Durra| 

the  fiscal  year  ttie  canal  was  open  to  navigation  two  hundred  and  tori 
days.  It  was  closed  for  the  winter  December  2. 1SS7,  and  opened  Maj 
7  lor  l  be  season  of  1SS8. 

Eight  thousand  eight  huudred  and  twenty-three  vessels,  etc.,  repre 
semiug  a  registered  tonnage  of  4,741.970  tons,  and  carrying  5,581,1011 
tons  of  freight  aud  29.494  passenger*,  passed  throngh  iu  3,940  lockages 

The  staple  articles  transported  were  1,005.279  tons  of  coal,  31,88$ 
tuns  of  copper,  1.045,230  barrels  of  dour.  23.049.421  bushels  of  grain, 
2.328,275  tons  of  iron  ore.  03,571  tons  of  pig  and  manufactured  iron, 
2l»1.922  barrels  of  salt.  1.163  tons  of  silver  ore.  ISS.223,000  feet  B.  X 
of  lumber.  20,404  tons  building  stone.  2,215  tons  of  wool,  310  tons  o) 
hides,  and  347.275  tons  of  unclassified  freight. 

The  expenditures  on  account  of  operating  aud  care  for  the  fiscal  yeai 
aggregated  *29.893.72.  aud  the  receipts  for  dry-docking  were  $844, 
The  difference,  $29,054.  was  therefore  ihe  net  cost  to  the  United  States 

The  estimated  amount  required  for  the  fiscal  year  ending  June  30, 
1889.  is  $30,000.  all  of  which  is  already  provided  for  by  indefinite  appro 
print  ion. 

Amount  rto.uswd for  rlsc.il  year endiug  June 30,  1*S< J3C.000.0I 

KiUiue  rema: ::::;;  '.'J  bund  from  alio;meii[  of  preceding  rear,  exclusive  of 

..ntstasJi;:,:  :iai':::;:e* 1,101.* 
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which  should  be  added  to  the  $05,000  (more  or  less)  which  it  is  under- 
itood  the  State  of  Michigan  holds  in  readiness  to  transfer  to  the  United 
States  for  the  purpose  of  constructing  a  dry-dock  at  Saint  Mary's  Falls 
Canal. 

(See  Appeudix  J  J  3.) 

4.  fiay  Lake  Channel  Saint  Mary's  JRtrer,  Michigan. — The  originalesti- 
mates  for  this  improvement  were  based  upon  a  project  for  a  channel 
900  feet  wide,  17  feet  deep,  leaving  the  present  navigable  channel  of 
Saint  Mary's  River  at  Sugar  Island  Eapids  (about  3£  miles  below  the 
canal),  through  these  into  Hay  Lake,  and  then,  by  way  of  the  Middle 
Neebish,  rejoining  the  present  navigable  channel  at  the  foot  of  Sugar 
bland,  thus  saving  a  distance  of  11  miles  and  obtaining  a  route  which 
it  is  practicable  to  so  mark  with  lights  as  to  be  navigable  at  night — a 
condition  impracticable  with  the  present  route. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  increase  the  depth  to  20  feet,  the  estimate  of 
cost  being  $2,659,115,  subject  to  change,  however,  in  case  unexpected 
difficulties  are  developed  during  the  progress  of  the  work. 

The  amount  thus  far  appropriated  for  the  work  is  $475,000,  all  of 
which  has  either  been  expended  or  is  covered  by  existing  contracts, 
and  has  been  or  is  to  be  applied  to  excavation  in  Middle  Neebish,  except 
a  comparatively  small  amount  expended  in  surveys  and  examinations 
at  Sugar  Island  Rapids,  and  in  surveys  and  excavations  at  Sailor's  En- 
campment. 

The  work  is  progressing  well,  and  with  ample  appropriations  could 
be  pushed  with  great  energy.  The  length  of  the  route  is  sullicient  to 
admit  of  the  use  of  a  very  extensive  plant,  and  bearing  in  mind  the 
Duct  that  the  channel  is  not  available  until  the  whole  is  completed,  the 
appropriation  of  $500,000  for  the  fiscal  year  ending  June  30, 1890.  is 
strongly  urged. 

July  1, 1&37,  amount  available SIM,  T>40. 29 

July  1,  1848,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1, 18*7 §72, 00:>.  08 

July  1,  18er8f  outstanding  liabilities ti,iMl.?7 

Jnlv  1,  16e¥,  amount  covered  by  existing  contracts 7:J,  503. 44 

152,540.29 

Amount  appropriated  by  act  of  August  11,  1888 500,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  project l,fW4, 115.00 

!  Amount  that  can  be  profitably  expended  in  the  liscul  year  ending  Juno 

/     hO,  1«X) 500,U00.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acta  of  I860  and  1807. 

(See  Appendix  J  J  4.) 

5.  Harbor  at  Cheboygan,  Michigan. — Prior  to  undertaking  any  im- 
provement at  this  harbor  only  6£  to  7  feet  of  water  could  be  carried 
across  the  bar  at  the  mouth  of  Cheboygan  lliver. 

The  original  project  for  the  improvement,  adopted  in  1871,  contem- 
plated dredging  a  chaunel  200  feet  wide  and  14  feet  deep  through  the 
bar,  and  revetting  each  side  by  a  pile-pier.  Experience  gained  during 
the  progress  of  the  work  already  done  leads  to  the  belief  that  the  piers 
can  be  dispensed  with,  with  consequent  reduction  of  cost  to  the  extent 
of  about  one-half  the  original  estimate. 

Subsequent  modifications  of  the  project  were  made  until,  as  it  now 
itands,  it  provides  for  a  channel  of  15  feet  in  depth,  and  generally  of 
J00  feet  in  width,  from  the  15-foot  curve  in  Straits  of  Mackinac  to  the 
8tate  Road  Bridge. 
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I    harbor  acta  of  1866  and  1967. 

(See  Appendix  J  J  6.) 

7.  Harbor  at  Au  Sable,  Michigan. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1SGG,  ami  modified  in  1879, 
the  object  being  to  obtain  a  channel  of  not  less  than  10  feet  in  depth 
for  a  width  of  100  feet  from  the  lake  to  the  State  ltoml  Bridge  at  An 
8able. 

The  attempts  to  improve  this  harbor  have  not  been  as  successful  as 
had  been  hoped,  and  it  does  not  appear  practicable  to  make  any  per- 
manent improvement  at  a  cost  commensurate  with  the  advantages  to 
be  gained.  Therefore  no  estimate  is  submitted  for  a  further  appropria- 
tion at  this  time. 


July  1, 18o7,  amount  available $4,861.53 

July  1,  1*483,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 15. 7C 

July  1,  1888,  balauce  available 4,K15.77 

(Sec  Appendix  J  J  7.) 

8.  Saginaw  River,  Michigan. — The  present  project  aims  to  secure  a 
ehanuel  200  feet  wide,  14  feet  deep,  from  Saginaw  Bay  to  Hay  City,  and 
12  feet  deep  thence  to  the  head  of  navigation  in  Saginaw  River,  a  total 
distance  of  about  23  miles. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  improvement  of  the 
west  channel  of  Saginaw  River,  along  West  Bay  City,  was  added  to  the 
original  project. 

The  same  act  appropriated  the  sum  of  333, 750  for  "continuing  im- 
provement, #  #  #  of  which  $16,875  are  to  be  used  above  Bay  City, 
and  $5,000  in  improving  the  west  channel  along  West  Bay  City.'' 

The  works  reported  in  progress  last  year  were  all  carried  as  far  as 
practicable  with  the  funds  available. 

Above  Bay  City. — Repairs  of  beam-wall  and  revetment  at  Carrollton 
for  a  total  linear  distance  of  4,239  feet,  involving  the  drawing  and  re- 
driving  of  242  old  piles,  driving  817  new  piles,  and  the  use  of  325 
cords  mill  edgings  for  filling;  total  expenditures  during  fiscal  year 
$10,410.29. 

Opposite  and  below  Bay  City. — Operations  were  confined  to  dredging 
on  the  bar  at  the  mouth  of  the  river,  resulting  in  the  removal  of  18,477 
cubic  yards  of  material  at  a  cost  of  $8,222.26. 

West  Channel  along  1\YeHt  Bay  City.— A  channel  1,830  foot  long,  12  feet 
deep,  and  25  feet  wide,  was  dredged  along  the  west  line  of  the  proposed 
channel  below  the  "Cincinnati  Mill"  dock  aud  in  trout  of  Davidson's 
flhip-yard.  In  addition  the  shoal  immediately  above  the  Portsmouth 
Bridge  was  almost  entirely  removed.  The  total  excavation  amounted 
to  12,520  cubic  yards  at  a  total  cost  of  83,750. 

The  available  funds  are  practically  exhausted.  The  interests  involved 
are  so  large  as  to  justify  the  most  extensive  operations,  and  the  length 
of  the  cbaunel  (nearly  23  miles)  is  such  that  they  can  be  readily  carried 
on  without  interfering  with  each  other. 

The  estimate  covers  $157,050,  which  includes  £20,000  for  the  West 
Channel  along  West  Bay  City,  which  forms  no  part  of  the  original  proj- 
ect. The  amount  of  the  estimate  applicable  to  the  original  project  is 
therefore  $137,050. 
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July  1,1887, amount  available (46,353.19- 

Jnly  1,  1888,  amount  expended  during  Am*!  year,  exoluaire  of  liabilitiM  1 

outstanding  July  1,1887 25,a77.» 


Amount  available  for  fiscal  year  ending  .Tune  30, 1889 '..     66, 074. 1) 

quired  for  completion  of  existing  pMijeot S7S.9CO.0Oj 


.dWjiine'30, 1890  137,000-0 
2  of  river  1 


{Amount  (estimated)  1 
Amount  that  can  be  pri 
Submitted  in  compliance  with  requirement*  o 
harbor  acts  of  1866  and  If™ 

(See  Appendix  J  J  8.) 

9.  Harbor  of  Refuge  at  Sand  Beach,  Lake  Huron,  Michigan. — The  present, 
project  for  this  improvement  was  adopted  in  1873.  It  consists  of  a 
breakwater  constructed  of  timber  cribs  filled  with  stone,  inclosing  m 
area  which  is  to  be  deepened  by  dredging  where  necessary. 

Its  object  is  to  afford  a  harbor  of  refuge  to  vessels  engaged  in  the 
navigation  of  the  northern  and  northwestern  lakes  when  caught  in 
heavy  weather  near  the  dangerous  Pointe  auz  Barques,  the  southerly 
headland  of  the  mouth  of  Saginaw  Bay.  Prior  to  1876  vessels  so  caught* 
were  compelled  to  run  a  distance  of  60  miles  to  find  refuge  in  Saint  j 
Clair  ttiver;  after  the  subsidence  of  the  gale  those  upward  bound  had  ■ 
to  work  their  way  back  again.  Few  improvements  have  resulted  in  f 
greater  benefit  to  the  lake  commerce,  as  is  fully  shown  by  the  infire-  ' 
qnency  of  disasters  in  the  vicinity  since  it  became  available. 

The  estimate  of  the  probable  cost  of  the  Improvement  was  (1,442,500.  ' 
The  sum  of  £1,050,000  has  been  appropriated  for  the  work,  but  of  this  ■' 
amounts  aggregating  975,000  have  been  expended  for  operating  the  , 
harbor  and  for  repairs  rendered  necessary  by  extraordinary  circum-  ', 
stances,  etc.,  none  of  which  were  contemplated  when  the  original  eati-  \ 
mate  was  made,  so  that  the  amount  actually  applied  in  accordance  with  ■ 
the  original  project  has  been  about  $975,000.  -    ■' 

If  sufficient  in  amount,  the  next  appropriation  should  be  expended  : 
in  beginning'  the  construction  of  a  permanent  superstructure,  for  cur- 
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Under  previous  appropriations,  the  last  made  in  1870,  aggregating 
$56,500,  the  shoal  was  removed  to  a  depth  of  16  feet. 

The  river  &nd  harbor  act  of  August  11, 1888,  appropriates  810,000  for 
the  work,  and  a  further  sum  of  $20,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1888 $10,000.00 

! Amount  (estimated)  required  for  completion  of  existing  project f>9, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,  l^JO  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1807. 

11.  Clinton  River ,  Michigan. — In  1870  the  channel  over  the  bar  at  the 
entrance  to  this  river  afforded  a  depth  of  only  3£  feet,  whilst  the  depth 
in  the  river  some  distance  above  the  bar  was  10  feet. 

The  present  project  for  improvement  was  adopted  in  1870  and  modi- 
fied in  1880.  It  aims  to  obtain  an  entrance  channel  of  8  feet.  This  was 
practically  accomplished  in  1882. 

In  a  report  of  January,  1885,  of  the  results  of  a  survey  made  to  com- 
ply with  provisions  of  the  river  and  harbor  act  of  1884,  a  modification 
of  the  existing  project  was  proposed  by  the  officer  in  charge,  involving 
the  straightening  of  the  channel  of  the  river  at  Shoemaker's  Bend,  and 
minor  improvements  elsewhere,  at  a  cost  of  $33,000 

This  report  was  transmitted  to  Congress  February  11, 1885,  and  the 
river  and  harbor  act  of  August  5, 188(5,  appropriated  $0,000  for  continu- 
ing the  improvement 

This  amount  being  too  small  to  accomplish  anything  at  the  mouth  of 
the  river  and  at  Shoemaker's  Bend  has  not  been  expended,  and  is  held 
to  await  future  action  of  Congress. 

Meanwhile  an  unusually  low  stage  of  water  has  occurred,  resulting  in 
great  difficulty  in  navigating  the  river.  Consequently,  urgent  demand 
was  made  for  temporary  relief,  and  the  expenditure  of  $2,500  in  dredg- 
ing for  the  pnrpose  has  been  authorized,  and  the  work  is  now  in  progress. 
This  will  reduce  the  amount  available  for  the  existing  project  to  83,500, 
to  which  adding  the  $10,000  appropriated  by  act  of  August  11,  1888, 
leaves  a  balance  of  $19,500  yet  to  be  provided. 

July  I,  16P7,  amount  available Ar,,00n.  00 

July  1,  1£«$,  amount  expended  daring  fiscal  ye ar,  exclusive  of 

liabilities  outstanding  July  I,  18«7 ". £S1 .  £s 

July  I,  18S*,  outstanding  liabilities <>10.  :>n 

Jnly  1,  16££,  amount  covered  by  existing  contracts 1,  sn?.  i>2 

^,riou.oo 

July  1,  1>WcJ,  balance  available :!,.ri00.00 

Amount  appropriated  by  act  of  August  11,  18^8 10.  oOu.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889 i:t,  .">uo.  (N) 

f  Amonnt  (estimated)  required  for  completion  of  exist injr  project 1 '»,  -in),  uo 

.'  Amount  that  can  beproiitably  expended  in  fiscal  year  euding  June  :>0,  lcLM.i     ]«>,  r,uo.  00 
:  Submitted  in  compliance  with  requirements  of  sections  ii  of  river  and 
[     harbor  acts  of  1866  and  1867. 

{See  Appendix  J  J  12.) 

12.  Saint  Clair  Flats  Canal,  Michigan. — This  canal  was  projected  in 
I860,  with  a  view  to  obtaining  a  straight  channel  13  feet  deep  and  .->U0 
feet  wide  across  Saint  Clair  Flats,  the  channel  being  bounded  on  each 
side  by  a  dike  7,221  feet  long,  or  an  aggregate  of  14,142  feet. 

These  dikes  consist  of  timber  cribs  resting  upon  piles  driven  into  the 
original  bottom  of  the  shoal,  the  crib-pockets  being  tilled  with  material 
dredged  from  the  channel.  To  maintain  a  channel  bank  a  single  row 
of  sheet-piling  was  driven  along  the  channel-face  of  the  cribs  previous 


1 

I  »  - 


RIVER  AND  HARBOR  IMPROVEMENTS.  267 

fAU  of  which  is  provided  for  by  indefiuitc  appropriation  (section  4 
nthe  river  and  harbor  act  of  June  5, 1884). 

it  required  for  fiscal  year  ending  Juuo  30,  lHtfJ $5, 000. 00 

m  remaining  **in  hand11  from  allotment  of  preceding  year,  cxclu- 

of  outstanding  liabilities 391.93 

allotment  required  for  fiscal  year  ending  June  30, 1  889 4,  (>U£.  07 

£4- balance  of  $4,500  remaiued  undrawn  from  the  allotment  forthefis- 
year  ending  Juno  30,  1883,  and  $7,000  for  the  fiscal  years  ending 
30,  188C  and  1887. 

(See  Appendix  J  J  14.) 

:14.  Orasse  Paint  Channel,  Michigan. — Within  the  last  two  or  three 

a  good  deal  of  trouble  has  occurred  to  vessels  because  of  insuffi- 

of  water  in  the  channel  off  Grosse  Point,  Mich.,  at  the  lower 

of  Lake  Saint  Glair  (head  of  Detroit  River).    The  improvement  of 

channel  has  always  formed  a  part  of  the  project  for  the  ameliora- 

of  the  general  navigation  of  the  Lakes,  and  now  that  the  use  of 

of  heavier  draught  has  become  so  common,  and  the  mishaps,  and 

joent  expense  and  delay  to  which  they  are  almost  daily  subjected 

this  place  have  become  so  great  a  burden,  the  work  of  improvement 

Id  be  no  longer  delayed. 
The  improvement  proposed  for  the  present  consists  in  dredging  the 
it  channel  sufficiently  to  give  a  depth  of  V.)h  feet  for  a  width  of 
feet.    This  was  submitted  to  Gongress  in  Senate  Ex.  Doc.  No.  82, 
>th  Congress,  first  session.    The  amount  of  material  to  be  removed 
make  such  a  channel  is  about  2,515,000  cubic  yards,  and  the  cost  is 
lated  at  $553,300,  and  an  estimate  of  $200,000  is  submitted  with 
to  begin  the  work. 
The  tonnage  passing  this  point  amounts  to  about  20,000,000  per  year. 
The  act  of  August  11, 1888,  appropriated  $75,000  for  continuing  the 
iprovement  of  Saint  Glair  Flats  Ship  Canal,  witli  a  proviso  that  all 
any  portion  of  which  may  be  expended  in  dredging  Grosse  Point 
inel. 

I  Amount  (estimated)  required  for  completion  of  proposed  project .*.Y>3, 300. 00 
Amonnttbat  can  be  profitably  expended  in  fiscal  yeareudm^.Jtme  :i0,  lr'JO  ;>U0, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  vi  of  river  and 
harbor  acts  of  lbGG  and  18(37. 

(See  Appendix  J  J  15.) 

15.  Detroit  River,  Michigan. — Originally  the  channel  at  Lime  Kiln 
Crossing,  Detroit  River,  could  not  be  depended  upon  for  more  than  13 
feet  of  water,  the  ordinary  depth  being  much  affected  by  the  direction 
of  the  wind. 

As  originally  projected  in  1874,  the  improvement  at  this  point  was  to 
flonict  of  a  curved  channel  300  feet  wide,  with  a  uniform  depth  of  20 
feet,  and  the  original  estimate  was  based  upon  this  project. 

In  1883  it  was  determined  to  so  modify  the  project  as  to  secure  a 
straight  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
somewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In  1886  this  was  further  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  width 
of  100  feet  from  the  western  (American)  side. 

From  the  beginning  of  the  fiscal  year  operations  were  energetically 
prosecuted  until  September  15, 1887,  when  they  were  suspended  because 
of  the  exhaustion  of  the  available  funds. 

The  progress  proposed  to  be  made  with  the  appropriation  of  August 
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j  and  canal  revetment,  in  order  to  prevent  their  ultimate  destruc- 
These  are  estimated  to  cost  $20,000. 

nt  appropriated  by  act  of  Angust  11,1888 $5,000.00 

Mint  (estimated)  required  for  completion  of  existing  project  and  repairs    21, 000. 00 
Mint  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    10, 000. 00 
tnitted  in  compliance  with  requirements  of  sections  2  of  river  and 
irbor  acts  of  1866  and  1867. 

se  Appendix  K  K  1.) 

Toledo  Harbor.  Ohio. — The  original  project  provided  for  making 
listing  channel  200  feet  wide  and  12  feet  deep  through  Manmee 
and  this  was  amended  from  time  to  time,  resulting  in  the  adoption 
8  present  project,  which  provides  for  a  width  of  200  feet  at  bottom 
i  depth  of  16  feet  at  low  water  between  the  city  of  Toledo  and  deep 
•  in  Lake  Erie. 

e  total  amount  appropriated  for  this  harbor  for  the  several  projects 
iproving  the  natural  channel,  from  1866  to  close  of  fiscal  year  eud- 
une  30,  1888,  is  $714,046.71,  all  of  which  has  been  expended,  and 
esulted  in  obtaining  a  log-foot  channel  where  before  there  was  a 
w,  intricate  channel  with  but  11  feet  depth. 
3  act  of  August  5, 1886,  appropriated  for  "  continuing  the  improve- 
of  Manmee  River  by  a  straight  channel  along  such  line  as  may 
iproved  by  the  Secretary  of  War,  $112,500;  and  the  balance  of 
25,000  heretofore  appropriated  are  hereby  made  available  for  dear- 
ie old  channel." 

3  balance  then  available  amounted  to  $9,632.61.  A  contract  was 
for  dredging  to  the  extent  of  available  funds  for  clearing  the  old 
jel.  This  was  completed  in  Ma}~,  1887,  only  45J397  cubic  yards 
removed.  This  quantity  did  not  restore  the  natural  channel  to  its 
lion  as  at  close  of  1885,  as  the  annual  fill  exceeds  50,000  cubic 
t. 

e  estimated  cost  of  the  present  project  for  the  natural  channel  was 
000,  of  which  amount  there  has  been  appropriated  $510,346.91. 
)alance  of  $50,000  yet  required  will  not  complete  the  project  as 
lally  estimated,  owing  to  the  time  consumed  in  doing  the  work  for 
of  adequate  appropriation ;  the  annual  removal  of  the  deposits  of 
winter  and  spring  repeated  for  thirteen  years,  and  other  necessary 
lses,  having  absorbed  at  least  $100,000  of  the  original  estimate.  It 
hercfore  require  at  least  $100,000  to  complete  the  deepening  and 
aing  of  the  natural  channel  between  Toledo  and  16  feet  of  water 
ike  Erie,  after  which  an  annual  expenditure  of  about  $20,000  will 
leded  to  maintain  the  dredged  channel  through  the  open  bay,  or 
the  straight  channel  improvement  is  completed, 
e  act  of  July  5,  1884,  appropriated  $25,000  to  commence  the  work 
ftking  a  straight  channel  for  the  Manmee  River  from  its  mouth  to 
Erie. 

e  sum  of  $15,367.39  was  expended  in  dredging  along  a  line  desig- 
I  by  this  act  of  Congress,  but  subsequently  abandoned. 
comply  with  the  requirements  of  the  act  of  August  5,  1886,  addi- 
1  examinations  became  necessary  to  determine  the  line  to  be  recom- 
led  for  approval  of  the  Secretary  of  War.  These  were  made  and 
eport  of  the  officer  in  charge  thereon  was  referred  to  a  Board  of 
ueer  Officers  for  consideration.  The  Board  adopted  a  line  diiferent 
all  others  previonslv  selected,  which  was  approved  by  the  Secre- 
of  War,  April  27,  1887. 
project  for  the  expenditure  of  the  appropriation  of  1886,  in  accord- 
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ance  with  this  report  of  the  Board  of  Engineers,  was  adopted,  and  i 
tracts  were  made  for  dredging  about  750,000  cubic  yards  along  the  ] 
jected  straight  channel. 

Work  has  been  carried  on  under  these  contracts  during  the  fiscal  yi 
About  428,913  cubic  yards  of  material  have  been  excavated  and, 
moved  from  along  a  section  of  the  liue  of  proposed  straight  chant 
but  the  small  amount  of  work  done,  as  compared  with  the  entire  proji 
is  of  no  avail. 

There  have  been  two  appropriations  for  straight  channel,  amount 
to  $137,500,  of  which  $84,730.20,  including  outstanding  liabilities, ' 
been  expended  to  Juno  30,  1388  (on  two  lines),  and  $0,632.61  tn 
furred  to  "  old  channel." 

Straight  channel. 

July  1,  lew,  amount  available $109,17 

Julv  1,  lew),  amount  expended  liming  liscal  year,  exclusive 

of  liabilities  outstanding  J ul v  1,  1837 $40,517.80 

July  1,  1H8«,  outstanding  liabilities 16.237.H7 

July  1,  1SWP,  amouut  covered  by  existing  contracts 42,400.00 

108,18 

July  1,  ie83,  balance  available 1,09 

Amount  appropriated  by  net  of  August  11,  1SH8 150,00 

Amount  available  for  fiscal  year  ending  J  une  30,  1849 151,09 

Amount  (estimated)  required  for  completion  of  existing  project 1,^82,501 


Aniouot  that  can  bo  protUably  expended  in  fiscal  year  ending  Ji 
lriao 

Submitted  in  compliance"  with  requirements  of  sections  2  of 
harbor  nets  of  lt«G  and  1SW. 


Old  channel. 

Amount  appropriated,  by  act  of  August  11,  1688 15,  Of 

(  Amount  that  can  profitably  beexpendediii  fiscal yenreuding  June  30,1800      5,01 
?  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  l«Mi  and  leGT. 


(See  Appendix  K  K  2.) 
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(Amount  (estimated)  reo  uircd  for  completion  of  existing  project 937, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirement*  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 

(See  Appendix  E  E  3.) 

L  Sandusky  City  Harbor,  Ohio. — The  original  depth  in  the  channel 
through  the  outer  bar  was  10  feet,  and  greatest  depth  in  the  bay  about 
12  feet. 

The  project  adopted  in  1880  provides  for  a  channel  through  the  outer 
bar  and  through  the  bay  200  feet  wide,  and  parallel  to  the  city  docks 
100  feet  wide,  the  whole  to  bo  15  feet  deep. 

An  increased  depth  of  1G  feet  at  low  water  in  the  old  channel  is  rec- 
•mmeuded  for  this  harbor  by  the  officer  in  charge,  on  account  of  the 
increased  size  of  vessels  navigating  the  lakes.  The  estimated  cost  of 
this  extra  depth  is  $61,000. 

A  project  for  "a  straight  channel"  for  this  harbor,  extending  from 
die  east  end  of  the  dock  channel  to  the  north  end  of  Cedar  Point,  has 
received  the  sanction  of  Congress.  This  will  materially  shorten  and 
inprove  the  existing  entrance.  The  estimated  cost  is  $90,712,  an  in- 
crease of  only  $46,712  over  the  estimate  for  the  project  of  1880  as  re- 
ined to  give  16  feet  depth. 

Under  the  appropriation  of  August  5, 1886,  a  contract  was  made  for 
iredging  to  the  extent  of  the  available  funds.  Work  was  commenced 
in  November,  1886,  and  was  being  continued  at  the  close  of  the  fiscal 
year  with  but  little  progress  by  the  contractor;  17,036  cubic  yards  of 
■aterial  were  removed  from  the  chanuel,  which  restored  it  to  a  condi- 
tion similar  to  that  at  clo?e  of  1887. 

An  annual  removal  of  at  least  10,000  cubic  yards  is  necessary  to 
Baiutain  the  unfinished  chaunel,  after  which  the  additional  dredging 
can  be  applied  toward  the  completion  of  the  channel  to  200  feet  in 
tidth  and  15  feet  in  depth. 

The  appropriation  asked  will  complete  the  project  of  1880,  but  not 
Ihn  revised  project  for  increased  depth.      • 

At  the  close  of  the  fiscal  year  ended  June  30,  1888,  the  sum  of 
|2G3,715.47?  exclusive  of  outside  liabilities  and  existing  contracts,  had 
ken  expended  on  this  harbor,  resulting  in  a  channel  through  the  outer 
braliont  150  feet  wide,  having  a  depth  of  about  15  feet,  in  which  for 
i  vidth  of  50  feet  there  was  a  depth  of  16 J  feet,  and  through  the  bay 
ipto  a  point  50  feet  from -the  line  of  docks  a  width  of  150  feet  and 
depth  of  about  14 J  feet. 

MyU  18*7,  amount  available $1^,337.34 

foly  1.  lvc&,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 1 £T>,  1*7*2. 81 

Wy  lv  1  *?*■*,  outstanding  liabilities 2,  Nw.  40 

JiiV  1.  l-c8,  amount  covered  by  existing  contracts 3, 130. 00 

11,(388.21 


Wy  1.  lwS  balance  available 64l>.  \:\ 

egWrant  appropriated  by  act  of  August  11, 1883 40,000.00 

, iflMont  available  for  fiscal  year  ending  June  30, 1**11 40,  C40. 1 3 


3  ■  ' 


Amount  (wrtinuited)  required  for  completion  of  exist  ing  project. (>7, 000.  OX) 

Amount  Mi  at  can  bo  profitably  expended  iuiiscal  year  ending  June  30, 180;>    4o,  000. 00 
Nrtmiitted  in  compliance  with  requirements  of  sect  ions  *J  of  river  and 
,   harbor  acts  of  180(5  and  1807. 

;3ee  Appendix  K  K  4.)  . 

5.  8andusky  River,  Ohio.— This  present  project,  which  was  based  on  a 
irv^y  made  in  compliance  with  the  river  and  harbor  act  of  1880,  pro- 
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tides  for  opening  a  channel  100  feet  wide  and  9  feet  deep  between  the 
town  of  Fremont  and  the  depth  of  U  feet  in  Sandusky  Bav,  at  an  esti- 
mated cost  of  $44,000. 

Daring  the  years  1S07  and  1872  the  sum  of  $30,000  was  expended  id 
opening  n  navigable  channel  with  a  depth  of  8  feet  from  Sandusky  Bay 
1o  Fremont,  a  distance  of  17  miles.  Since  1872  the  cuts  then  made 
through  the  various  bars  have  tilled  up. 

At  the  close  of  the  fiscal  year  ending  June  30,  1883,  the  sum  of  $21,500 
bad  been  appropriated  for  the  present  project,  of  which  amoi 
420,8'1-W  have  been  expended  ;  and  there  was  at  the  close  of  the  seat 
of  1883  a  good  channel,  with  least  depth  of  !>.  feet,  from  Fremont,  tl 
head  of  navigation,  to  the  lake.  The  last  appropriation  for  tbis  ri1 
was  that  of  August  2,  1882. 

The  balance  on  hand,  viz,  $628.47,  was  too  small  to  attempt  any  i 
tlier  work  last  season. 

Up  to  the  present  date  $5I.r><iu  lias  been  appropriated  for  tbis  river 
of  which  sum  $50,871.53  has  been  expended. 

J62&47 


(  Amount  (est  hunt  eil  I  rei|itired  fur  L-nuivjlflimi  of  existing  project 2S>,r>0O.O0 

J  Submitted  in  i:uiii|ili:inci>  with  n-jjui  return  Is  ,>f  sections  '.'  of  river  and 
(      harbor  nets  of  l«fl  ttrjd  ltS>7. 

(See  Appendix  K  K  5.) 

fl.  Buron  Harbor,  Ohio. — At  tbe  close  of  the  fiscal  year  ending  June 
30, 1887,  there  was  a  good  channel  through  the  outer  bar  with  a  depth  c4 
10^  feet,  and  between  the  piers  with  a  depth  of  from  10  to  17  feet.  The 
superstructure  of  bolb  piers,  except  where  repaired  in  1884  and  188G, 
was  in  a  decayed  condition  ami  needed  immediate  renewal. 

Tbe  heavy  gales  of  the  springs  of  1885, 1880,  1S87,  and  1SSS  did  coi 
Biderable  damage  to  the  piers  and  to  the  beaches,  so  that  a  breach  wa 
made  at  the  inner  end  of  east  pi  r  near  the  shore.  Extensive  and  in 
mediate  repairs  are  much  needed. 

Up  to  the  end  of  the  fiscal  year  the  sum  of  $117,273.71  has  been  aj. 
propriated  for  this  harbor,  all  of  which  has  been  expended,  including 
the  last  iiimvoiiriittioii,  that  of  August  i>,  18S6. 


ihe  last  appropriation,  that,  of  August  5,  18S6. 
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running  out  into  the  lake  from  each  side  of  the  mouth  of  the  river,  in 
in  order  to  secure  a  depth  of  10  feet.  This  project  has  been  amended 
from  time  to  time,  and  now  provides  for  a  depth  of  14  feet. 

In  1878  the  channel  was  about  70  feet  wide,  with  a  depth  of  about  12 
feet,  and  has  since  remained  nearly  permanent. 

The  act  of  August  5, 1886,  made  an  appropriation  of  $3,000  for  this 
harbor.  Only  partial  repairs  to  the  piers  could  be  made  with  the  small 
amount  of  funds  available,  which  repairs  were  made  during  the  fall  of 
1886. 

At  the  close  of  the  fiscal  year  ending  June  30, 1888,  the  piers  were  in 
fair  condition;  the  depth  in  channel  was  about  the  same  as  at  close  of 
the  previous  fiscal  year.  The  amount  appropriated  to  close  of  fiscal 
year  ending  June  30, 1888,  has  been  $117,942.32,  all  of  which  sum  has 
been  expended. 

July  1,  1887,  amount  available $308.18 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 308.18 

Amount  appropriated  by  act  of  August  11,  1888 1,000.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  18G7. 

(See  Appendix  K  K  7.) 

8.  Black  River  Harbor,  Ohio. — The  present  project  for  the  improve- 
ment of  this  harbor  consists  of  parallel  piers  200  feet  apart,  running 
out  to  a  depth  of  1G  feet  in  the  lake. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1888,  there  had 
been  appropriated,  since  1826,  the  sum  of  $210,138.73,  all  of  which  has 
been  expended,  and  with  which  a  chaunel  witli  least  depth  of  1G  feet 
has  been  obtained  where  originally  there  was  but  3  feet  at  the  entrance. 

The  act  of  August  5, 1886,  appropriated  $10,000  for  this  harbor.  A 
contract  was  at  once  made  for  the  dredging  necessary  to  remove  a  shoal 
that  had  formed  beyond  the  piers,  and  the  16-foot  channel  was  restored 
by  the  end  of  September,  1886.  The  repair  of  piers  under  contract 
was  begun  in  November,  1886,  and  at  the  end  of  August,  1887,  were 
finished  and  appropriation  exhausted.  The  piers  need  considerable 
renewal  of  superstructure. 

Nothiug  has  been  accomplished  towards  the  extension  of  the  piers, 
which  is  the  most  important  work  when  funds  sufficient  shall  be  avail- 
able. 

The  unexpected  and  extra  repairs  made  and  to  be  made  at  this  har- 
bor will  increase  the  estimate  for  repairs,  and  the  renewal  and  the  pro- 
longing of  the  piers  will  cost  at  least  $12,000,  so  that  the  sum  of  £20,000 
in  still  needed  to  complete  the  existing  project. 

Jnly  1,  1S"*7,  amount  available $T>,498.99 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  le87 f>,  498.10 

Amount  appropriated  by  act  of  August  11, 1898 10,000.00 

1  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  t  bat  can  be  profitably  expended  in  tiscal  year  ending  Jnuo30,lSU0    10,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  1807. 

(See  Appendix  K  K  8.) 

9.  Rocky  River,  Ohio. — The  project  for  the  improvement  of  this  river 
was  adopted  In  1871,  the  object  being  to  afford  a  channel  of  entrance 

eng88 18 
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vide*  fVir  opening  a  chaum-! 
fown  of  Fremont  and  thed- 
mated  cost  of  $44,000. 

During  the  years  1807  un» 
opening  Ji  navigable  clutniir- 
Ki  Fremont,  u  distance  ■ 
Hiroiigli  the  various  bum  . 

Althc  close  of  the  fisi;». 
had  been  appropriate*! 
^0,871,5.1  have  beeut-;.;  ■ 
of  1K83  a  good  chaniK  ; 
head  of  navigation,  l*.  b 
was  that  of  August  2.  j 

Tlic.  balance  on  Inn 
ther  work  last  seiisiv 

Up  to  tbo  preseuf 
of  Which  slim  0ut).S7  .1 
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.  t-.  «p.    It  required  the  constructing 

_r-  uuwoj:  of  excavation. 

-."-^.>7**.i:hl  1875,  amounting  to  835,000. 
-^■wi.  JO!  only  a  email  amount  of  oxca- 

.  >..«.»»  vas  appropriated  for  repairs,  and 

■i    ■*- urns  of  tills  amount  were  expended 

«u.::oo.    The  storms  of  1883  did  con- 

-   -s»irwl  during  the  fiscal  year  ending 

_^.-l.    At  the  close  of  that  season  the 

^  -iorms  of  the  springs  of  1884,  1885, 

„  .dinagijd  it,  and  very  extensive  repairs 

<sgfUt  5, 1880,  made  no  appropriation 

t*    ii  baud  is  too  small  to  attempt  any 

KKgirabk)  until  further  appropriation 

_  arther  impaired,     i'o  work  was  done 

j*.e  during  the  fiscal  year  ouding  June 


i  Aiiioiinl  (n»tintn.ti>: 
-'  Knhuiitutl  in  win, 

(  hurbor  nctsiif  1- 
(Sce  Appeudiv 
0.  Huron  litu 
:tlt,  1887,  there 
HU  feet,  and  I..  ■■ 
stijH'istruetuic  "' 
was  in  nilecii. 

The  heavy  -    ; 
sidcrahledan 
made  at  flu- 
mcdiiite  rc|      ■*  ** 

Up  to  tit 
pi'ojirifLti'il 
the  lasl 


^..-rbe  original  project  (or  the  improve- 
-  j*.  j.i  Kiver  was  adopted  in  1825,  and  lias 

.  3M  to  gain  increased  depth.  It  consist* 
,  -«.  j[Kirt,  running  out  to  a  depth  of  10  feet 

..jtmeuml  there  was  a  long,  low  sand  bar 
w.  jlo  :ue  lake,  and  the  entrance  was  through 
,  mi!j  a  depth  of  about  3  feet, 
.  edr Muling  Jnne  30,  1888,  there  had  been 
m  -.here  was,  as  a  result,  a  good,  wide  clian- 
:ari,vr.  with  a  depth  of  from  14  to  18  feet 
*ir*kl  bridge  at  the  inner  end  of  Ihe  pier* 
k  CM  fret  long  at  the  inner  end  of  the  west 
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mi  j<;  lV*et  of  water,  having  an  entrance  2,300  feet  wide  between  it  and 
'••  curve  of  14  feet  depth  of  water.    For  fall  report  of  this  change  of 
••cm  see  House  Ex.  Doc.  No.  189,  Fiftieth  Congress,  lirst  session. 

For  the  expenditure  of  the  appropriation  of  August  5, 188G,  contracts 
'Atre  wade  for  the  construction  of  about  1,200  liuear  feet  of  the  east 
breakwater.  Operations  were  commenced  in  October,  1886,  and  were 
continued,  when  weather  permitted,  until  end  of  this  fiscal  year.  By 
tkatdute  the  1,200  feet  of  east  breakwater  was  about  nine-tenths  finished, 
and  will  be  completed  to  the  extent  of  available  funds  by  July  30, 1888. 

The  amount  expended  during  the  fiscal  year  was  $151,824.07. 

At  the  close  of  the  fiscal  year  ending  June  30,  1888,  a  total  of  about 
1942,014.25  had  been  expended  and  7,900  liuear  feet  of  breakwater  had 
been  finished,  which  completes  the  west  breakwater,  and  over  800  linear. 
feet  of  the  east  breakwater,  leaving  to  be  built  to  complete  the  harbor 
of  refuge  abont  4,700  linear  feet  of  east  breakwater. 

The  total  amount  appropriated  for  the  harbor  of  refuge  to  July  1, 
1888,  is  $993,750,  of  which  sum  $977,514.25,  exclusive  of  outstanding 
liabilities,  has  been  expended,  less  about  $35,500  applied  to  repairs  to 
piers,  dredging,  etc.,  for  Cleveland  Harbor  proper. 

July  1,  1887,  amount  available 1165,922.08 

July  1,  1858,  amount  expended  during  lineal  year,  exclunivo  of 

liabilities  outstanding  July  1,1887 $149,  GOT.  %! 

Joly  1,  1888,  outstanding  liabilities 10,.r>18.42f> 

Jnlr  1 ,  1888,  amount  covered  by  exist  ing  contracts 5, 717. 49 

165,92i>.98 

Amount  appropriated  by  act  of  August  11,  1888 100, 000. 00 

f  Amount  (estimated)  required  for  completiou  of  existing  project 519,000.00 

1  Anion  ut  that  can  be  profitably  expended  in  iiscal  year  ending  June  M,  1890  200, 000. 00 
J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  186(5  and  18(57. 

(See  Appendix  K  K  10.) 

11.  Fairport  Harbor,  Ohfo. — The  present  project  for  the  improvement 
of  this  harbor  consists  of  parallel  piers,  200  feet  apart,  running  into  the 
like.  It  was  adopted  in  1825,  and  has  been  modified  by  prolonging  the 
piers  from  time  to  time  so  as  to  give  increased  depth,  the  object  now 
being  to  afford  a  channel  of  navigable  width  and  not  less  than  1G  feet 
in  deptb. 

When  the  work  of  improvement  was  commenced  in  1S26  the  mouth 
of  the  river  was  closed  by  a  sand-bar  1,200  feet  wide,  at  times  so  hard 
and  dry  that  teams  could  be  driven  across. 

At  the  close  of  the  fiscal  year  ending  June  30, 1887,  there  was  a  good 
channel  between  the  piers  with  a  least  depth  of  10  feet  at  low  water, 
and  in  the  lake  beyond  end  of  piers  a  least  depth  of  15A  feet  at  ordi- 
nary level  of  the  lake. 

Contracts  were  made  and  work  completed  for  necessary  repairs  to 
piers  and  lor  the  extension  of  the  east  pier  200  linear  feet. 

During  the  fiscal  year  ending  June  .'50, 1888,  an  agreement  was  also 
made  in  the  spring  of  1888  for  a  small  amount  of  dredging  in  the 
ehannel,  and  by  Juue  6,  1888,  it  was  restored  to  its  required  depth,  but 
not  to  fall  depth. 

Extensive  improvements  as  to  docks  and  yards  for  receiving  cargoes 
of  iron  ore  and  shipping  coal  have  been  made  at  Fairport  Harbor  by 
Pittsburgh  capitalists.  These  improvements  were  continued  during  the 
fall  of  1887,  and  it  is  expected  that  they  will  be  further  extended  and 
the  business  of  this  harbor  thereby  still  further  increased. 
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100  feet  wide  and  from  (i  to  11!  foot  deep.    It  reqn 
of  a  pier  500  feet  long,  and  a  large  amount  of  exu 

With  the  appropriations  of  1872, 1874,  and  1870,  n 
the  pier  as  projected  was  constructed,  bnt  only  a 
vation  was  done. 

By  the  act  of  Juno  14,  1880,  $4,000  was  appro* 
during  the  years  1880  and  1881  portions  of  tills 
in  placing  the  piers  in  good  condition.  The 
Biderable  damage,  and  it  was  repaired  durini 
June  30,  1884,  at  a  cost  of  $1,248.61.  At  the 
pier  was  in  lair  condition,  bnt  the  storms  of  i 
1880,  1837,  and  1S8S  have  again  damaged  it, . 
are  now  needed.  As  the  act  of  August  6,  i" 
for  this  harbor,  and  the  balance  on  hand  i 
repairs,  there  will  be  no  work  practicable  r 
and  the  damaged  pier  will  be  still  further  ii 
nor  expenditure  of  any  sort  made  dnrinp 
M,  1888. 


r  the  iinprovemei 
vastlieu  found  at 
:y2  feet  of  water  oi 


.July  1,  liiKT,,iul(ll|llt.uviiiliiljle 

July  1,  1***,  Imluuco  available 

{See  Appendix  K  K  9.) 

10.  Cleveland  Harbor,  Ohio.— The  « 
ment  of  the  mouth  of  Ouyahoga  Itiv 
been  amended  from  time  to  time  to  g 
of  parallel  piers  about  200  feet  apart. 
in  the  lake. 

When  operations  were  comment'*1 
whore  the  river  now  empties  intotu*^ 
a  narrow,  intricate  channel  with  a  y  j 

At  the  i-.fusi-  ul'  (lie  fiscal  year  t" 
expended  about  %m.K~m,  and  the- 
nel  at  the  entrance  of  tho  haroo^H 
between  the  lake  and  the  railroatKJ 
with  a  pile  protection  work  (Ji'o    I 
\  constructed  ii 


the  piers  out  to  10 
rtions  of  both  piers 

. >..'  straightening  the 
-     izh  of  1G0  feet  in  cUan- 

_  ■*!  wide  channel,  15J 

^>-  previous  condition 
t  tjoi  cubic  yards  of  so 


«  ■:  Ukeand  from  the  chai 

,  _  »  Approved  project,  a  coi 

■      ,  ['available  funds,  an 

__    —  r*~* "",  l'».V  end  of  Septen 

...  « ,ts  excavated  to  18  fet 

j  I  n  the  piers  was  excavate 

tble  funds  permitted, 

^  tatfeor  up  to  the  close  of  tbe 
-    a,401.2I,aH  of  which  bag 
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•it  contemplates  rebuilding  the 
iv  of  the  west  pier,  at  an  esti- 

was  that  of  June  14,  1880. 

"*"  of  existing  projoot $35,090.00 

~    . -.of  nect  ioiis  2  of  river  and 


i> 


:,    PENNSYLVANIA,    AND    DUNKIRK, 
:  OROIIAR 
■  KW  YORK. 


IC  ORCHARD,  AND  TONAWANDA  HAR 


ivderick  A.  Mahan,  Corps  of  Engineers. 

■  itt. — The  original  survey  of  this  harbor 
:nic  the  channel  was  narrow  and  tortuous, 
In  1823  a  plan  for  the  improvement  was 
:■•■  present  work  at  the  entrance  to  the  bar- 
ges which  have  been  required  either  on  ac- 
;  uctures  already  built  or  other  causes, 
tended  from  time  to  time  and  are  now  in  good 

outeinplated  the  extension  of  the  piers  to  the 

:o,  and  the  maintenance  of  a  channel  of  u.iviga- 

i n  depth  from  the  harbor  inside  to  the  lake  out- 

i-eu  prosecuted  with  more  or  less  interruption  and 
:■;  was  done  from  1838  to  1812,  from  184G  to  1853, 
*mH),  and  have  resulted  in  much  benefit  to  the  harbor 
1 1  ranee.    The  work  during  the  fiscal  year  consisted  of 
piers  and  breakwaters,  and  of  a  survey  of  the  penin- 
ic  changes  in  the  shore  line  and  the  direction  of  the 
lie  outside  of  the  peninsula.    The  channel  is  now  avail- 
width  for  vessels  drawing  16  feet  of  water. 
;  the  recommendations  of  the  Hoard  of  Engineer  Officers 
■  S2,  810,000  of  the  amount  available  for  the  harbor  are  set 
.  ide  for  the  prompt  construction  of  a  dike  at  the  neck  of 
ki  in  case  of  necessity. 

ji  mount  appropriated  for  this  harbor  to  June  30,  1888,  is 
;.  of  which  $695,983.01  have  been  expended,  including  out- 
i  abilities. 

7 .  iiinonnt  available $80, 3T>1. 78 

.  ..-poMiteU  to  balance  account .04 

80, 351 .  82 
i  -3*f  amount  expended  during  fiscal  year,  exclusive  of 

MieH  outstanding  July  1,1887 $0,0:17.23 

L .  l*8es,  outstanding  liabilitiew 5:50.  32 

7, 4G7.  (50 

1,  1838,  balance  available 73, 8*1. 22 

ant  appropriated  by  act  of  August  11,  1888 £1,000.00 

ant  available  for  fiscal  year  ending  June  30,  1889 0."»,  881.  22 

nonnt  (estimated)  required  for  completion  of  existing  project 2-1,000.00 

Donnt  that  can  bo  profitably  expended  in  fiscal  year  endingJuno30,180i>    21, 000. 00 
ibmitted  in  comphauce  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  18<>7. 

See  Appendix  L  L  1.) 
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July  1,  18H7,  amount  available  ...? ^ 

July  1,  1*58.  amount  expended  during  fiscal  year,  exclusive  of  li»b 
outstanding  July  1,  I«d7 

Amount  appropriated  by  net  of  August  11,  1868 

|"  Amount  (estimated)  required  fur  completion  of  existing  project... 
|  Auiouut  lliat  can  bo  profitably  expended  in  fiscal  year  ending  June  3( 

\ Submitted  in  compliance  with  requirements  of  sections  S  of  rive 
harbor  acta  of  1866  and  16G7. 

(See  Appendix  K  K  11.) 

12.  Axtabula  Harbor,  Ohio. — The-  original  project  for  tl 
of  Ibis  harbor  was  a<loptcil  iit  1S20.  lloek  bottom  was 
feet  below  the  surface,  and  tltere  was  a  depth  of  only  i' 
the  bar  at  the  entrance. 

The  present  project  contemplates  the  extension  of  i 
feet  depth  of  water,  the  removal  of  the  decayed  por< 
and  rebuilding  with  new  material,  at  the  same  ttm< 
line  of  the  west  pier  so  as  lo  afford  a  uniform  width 
nel. 

At  the  close  of  the  year  18SG  there  was  a  good 
1U  feet  deep,  from  the  lake  iuto  the  harbor. 

During  the  year  ending  December  31, 1887,  the 
the  channel  was  restored  by  the  removal  of  2,' 
material  by  contract. 

As  the  excavation  of  the  rock  from  the  bar  in 
nel  between  (he  piers  was  the  next  step  in  the 
tract  was  made  for  this  excavation  to  the  exit 
the  work  required  under  the  contract  was  con 
bcr,  1SS7.    The  channel  through  the  outer  bi 
deplh  aud  full  width.    The  channel  batwet 
to  17  feet  depth  and  of  such  width  as  the 
viz,  oO  feet,  all  in  rock  bottom. 

There  has  been  appropriated  for  this  i 
fiscal  year  ending  June  30, 1SSS,  a  total  n| 
been  expended. 
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-.  1'reterra  tioit 
Harbor,  Pennxi/I> 
ami  nation  of  lit  I 
neckof  tliepmi' 
nent  of  wiiul  si! 
lo  close  tlic  hiir 
perpendicular ; 
8173,04<L50. 

Tbo  river  i: 
for  the  work.  : 
in  continuing 
Amount  npjii'n|i 


.      m  -it  a  cLjunHL  ;.;i! 
.  ■■:  jiucatei fa-olT-.ajis 

,v>.  appropriate*   *10»> 
■»  -art"  w  pro^TLibij  esp^a 


,  sane  pro;ec: 

-j.-  v  uiiiD  it  J  one  S." . 
-non.  ■'  of  riv^r 


:  tor  the  iwproveinen 
■i  in  1S77.  the  object  bt 
7J  :wc  in  depth  by  the 
Cweive-Mile  Creek  to 
sanoa  of  a  protected  c) 
<  ras  ori^iuiilly  obstrm 


je  Tnited  States 
Vie  by  private  en 
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Daring  the  past  year  368  feet  of  tbo  west  pier  and  371  feet  of  the 
ea&t  pier  were  rebuilt  from  below  the  water-line  up.  Minor  repairs 
were  also  made.    They  are  both  in  good  condition. 

Up  to  June  30, 1888,  the  sum  of  $128,000  had  been  appropriated  for 
this  harbor,  of  which  $125,207.60  had  been  spent  in  the  extension  of 
the  piers  to  the  9-foot  curve  in  the  lake  and  the  formation  between  the 
piers  of  a  channel  of  navigable  width  and  about  7  A  feet  deep  at  low 
water. 

Jnljl,  1887,  amount  available $5,080.30 

Aaoont  refunded  by  contractor  on  account  of  extra  coat  of  timber  pur 
chased  in  open  market 303.  i>8 

ft,  :wj.  58 
July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  ly  1887 2,51*7.24 

July  1, 1888,  balance  available 2,71«.34 

Anonnt  appropriated  by  act  of  August  11,  1888 ft,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 18£9 7,  792.  34 

(Amount  (estimated)  required  for  completion  of  existing  project  .......    25, 000. 00 
Amount  that  can  be  profitably  expendedin fiscal  vcarcndingJnno30,  1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1«S0  and  1807. 

(See  Appendix  L  L  G.) 

8.  Oak  Orchard  Harbor,  New  YorJc. — The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1836,  the  date  of  the  first  ap- 
propriation, and  proposed  the  construction  of  an  east  and  west  break- 
water approaching  to  within  200  feet  of  each  other,  and  connecting  at 
the  opening  with  two  parallel  piers  extending  into  the  lake. 

Subsequent  modifications  were  extensions  of  the  original  project  to 
provide  for  the  removal  of  rock,  and  to  adjust  the  harbor  to  the  in- 
creased demand  of  commerce.  The  present  project  was  adopted  in 
18S1,  the  object  being  to  extend  the  piers  to  the  12-foot  curve  in  the 
lake  with  the  formation  of  a  channel  of  navigable  width  and  12  feet 
deep  at  low  water  between  the  piers.  The  natural  entrance  into  Oak 
(Orchard  Creek  was  narrow,  with  a  depth  of  from  2  to  4  feet. 

During  the  past  year  the  whole  of  the  east  pier  was  rebuilt  from 
below  the  water-line.    Both  piers  are  in  good  condition. 

The  total  amount  appropriated  for  the  harbor  up  to  Juno  30,  1888,  is 
1194,000,  of  which  there  has  been  spent  $192,632.40,  resulting  in  ex- 
lending  the  piers  to  the  12-foot  curve  in  the  lake  and  securing  a  chan- 
nel of  navigable  width  and  12  feet  deep  at  low  water. 

July  1,  1*^7,  amount  available 93,213.33 

July  1,  l&iS,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1837 1,845.03 

July  1,  1*S3,  balance  available 1,307.00 

imotiut  appropriated  by  act  of  August  11,  1888 0,000.00 

Amount  available  for  fiscal  year  ending  Juue  30,  1889 7, 307.  (K) 

(Amount  (estimated)  required  for  completion  of  existing  project 80,000. 00 

j  Anion  nt  t  hat  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1800  and  1867. 

(See  Appendix  L  L  7.) 
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tfe  piers  to  tho  15-foot  curve  in  the  lake  and  dredging  a  channel  be- 
tween the  piers  15  feet  deep  at  low  water. 

The  natural  channel  would  admit  vessels  drawing  8  feet  at  ordinary 
like,  stage. 

The  total  amount  expended  from  1829  to  June  30, 1888,  is  $408,567.25, 
ifcdiiding  outstanding  liabilities.  The  amount  expended  from  the  adop- 
ftton  of  the  present  project  in  1881  to  June  30, 1888,  is  $51,027.13.  The 
^Mtl  expenditure  has  resulted  in  the  extension  of  the  west  pier  to  the 
UMbot  curve  in  the  Jake,  and  of  tho  east  to  the  9-foot,  with  a  channel 
lirf  navigable  width  and  10  feet  deep  at  low  water  between  them. 
•  The  operations  of  the  past  fiscal  year  have  been  renewal  of  snper- 
rtructure  on  926  feet  of  east  breakwater,  sheet-piling  along  250  feet  of 
-Hit  pier,  and  a  temporary  improvement  of  the  channel  by  pump- 
'  dredging. 

Wyl,  1887,  amount  available $14,'i62«33 

My  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 fS>,  1S1.8T> 

Njl,  1888,  outstanding  liabilities .00 

9. 182. 45 

Wy  1, 1888,  balance  available 5,079.88 

Aaoont  appropriated  by  act  of  August  11,  1888 i»4,00U.0O 

taunt  available  for  fiscal  year  ending  June  30,  1889 529, 079.  &S 

I  Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890    24, 000. 00 
fabmitted  in  compliauco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867. 

(See  Appendix  M  M  3.) 

3.  Little  Sodus  Harbor,  New  York. — The  earliest  project  for  tho  improve- 
a  lent  of  this  harbor  was  adopted  in  1829,  and  has  since  been  variously 
r  modified.    The  first  appropriation  was  made  in  1852.    The  early  proj- 
ect proposed  the  partial  closing  of  the  opening  between  the  bay  and 
the  lake  by  lateral  dikes  connected  with  two  parallel  piers  extending 
mto  the  lake. 

The  present  project,  which  is  an  expansion  of  the  earlier  ones,  was 
•dopted  in  1881,  and  is  designed  to  afford  a  chaunel  of  navigable  width 
r  «f not  less  than  15  feet  depth  at  low  water. 

-'  The  total  amount  expended  from  the  date  of  the  first  appropriation 
:  a  1852  to  June  30,  1888,  is  $274,964.24,  including  outstanding  liabilities. 
;  He  amount  expended  from  tho  adoption  of  the  present  project  in  18S1 
"to  June  30,  18S8,  is  840,522.47.  Tho  total  expenditure  has  resulted  in 
1  the  extension  of  the  piers  to  the  12-foot  curve  in  the  lake,  securing  a 
channel  between  the  piers  of  navigable  width  aud  12  feet  in  depth  at 
extreme  low  water. 

The  operations  of  the  past  fiscal  year  have  been  the  building  of  200 
feet  of  fascine  and  stake  revetment  in  front  of  west  breakwater,  re- 
Desra]  of  superstructure  on  512  feet  of  east  pier,  aud  minor  repairs. 

July  1.  1^7,  amount  available $14,193.08 

Jaly  1,  1888,  amount  expouded  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 * 7.  lG5.fi!> 

Wy  1,  1888,  balance  available 7,027.53 

Unoant  appropriated  by  act  of  August  11,  18*8 10,000.00 

kmonnt  available  for  fiscal  year  ending  June  30,  13tf9 23,  i)'27.  53 
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EXAMINATIONS   AND  SURVEYS  TOR  IMl'RUM  •' • 

RKQUIREHRNTM   OP   TUB   RIVER   ASI)    It'  WJO.  I-L». 

l&itf.  ■!  river.-.. 


It  appearing,  after  preliminary  rxa 
Hint  tlm  localities  wore  worthy  of  im 
eharged  with  ami  completed  the  sni 
Xirigara  Rirrr,  Xew  York,  between  I- 
rinc  to  (i  Hi-foot  channel,  the  result.-  ■ 
gress  and  printed  as  House  F.x.  i  >■ 
session.    (See  also  Appendix  L  I. 


iiwatvr,  but  1*-. 


Officer  in  charge,  Copt.  ■ 

1.  Charlotte  Harbor,  X.  > 
nieiit  t>f  this  harbor,  ;nl< 
waters*  in  the  Genesee  li 
piers  about  4S0  feet  »■>.' 

The  present  pnijei- 
lo  the  15- foot  curve  ■ 
chaniielbetwecti  tin- 
water. 

The  natural  bU; 
would  admit,  a!.  ■  :■ 

The  total  urn- 
The  amount  i  °* 

to  Jituc  3»t,  1. 

The  total  *•* 

foot  curve 
ble  with!  '* 

I»lll1ll- 


s  the  present  inner  harbor 

*:<.>,  and  consists  of  a  break- 

.:»■  old  west  breakwater,  and 

■i:rtl  cost  was  $1,161, Cab.    Jt 

:  osed  constrnctiou  of  an  "east 

u-jction  of  350  feet  of  the  open- 

.    ■makwater  and  the  north  end  of 

.:i  of  spars  along  the  face  of  the 

Jeet  of  accumulated  seas,  ami  for 

iriiur  at  the  month  of  the  Oswego 

s  was  to  give  protection  to  the  city 
■agree  of  the  harbor  and  lake  a  depth 
SMS*  on  the  lakes. 
:i  of  the  river  was  shallow  and  dif- 


.,,.  '.»:i  :ne  date  of  the  first  appropriation 
»„  4i,'.N>t(x\  including  outstanding  liabili- 

■„  row  iw  adoption  of  the  present  project 
>;.•. -kW-.'AI 

„,  vvuitvl  i:i  the  completion  of  the  origi- 
t-m;i.t>tH*ii  of  ;ac  west  breakwater,  with  the 
i^insJwiwrtfR  the  east  end  of  west  break - 
■■-.  ■u-i"  Viwe  ?:*r.  ;ht»  construction  of  213 
>n  of  one  spur-crib,  and 


/ 
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required  fur  completion  of  existing  project $00,000.00 

>  t  ably  expended  in  fiscal  year  ending  June  30,1890    60, 000. 00 
with  requirements  of  sections  2  of  river  and 


/ . 


in- 


• .  .  —The  project  for  the  improvement  of 

■.  sSl,  and  proposed  the  deepening  of  the 

*  i  'i  acres  to  a  depth  of  12  feet  at  low  water. 

■■:  nig  was  less  than  8  feet  over  a  large  part  of 

sum  of  $0,000  was  expended  in  clearing  and 


•:•]■. 


:  ■  i '  i  \ 


■i:  expended  from  1820  to  June  30, 1888,  is  $12,752.15. 

-.;-« -nded  from  the  adoption  of  the  present  project  to  June 

■-■1.752.15,  and  has  resulted  in  the  removal  of  24,010  cubic 

-  :!id,  mud,  and  gravel.    With  the  completion  of  that  work 

r  had  a  depth  of  12  feet  at  low  water  over  about  0  acres  of  its 

.    xrept  in  a  small  part  where  the  presence  of  rock  in  place  limited 

S.pih  to  a  little  less  than  12  feet. 

Xi»  work  done  during  the  year. 

■  1 1  >-  lf  li£$7,  amount  available |72. 11 

■  uiy  1,  188rt,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1637 11.117 

July  1,  1883,  balance  available CO.  14 

Amount  appropriated  by  act  of  August,  11,  138-5 2,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1869 2, 060. 14 

r  Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

j  Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  Juno  30t18U0      5, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1667. 

(See  Appendix  M  M  0.) 

IMPROVEMENT  OF  OGDENSBURGII  HARBOR  ON  TIIE  RIVER  SAINT  LAW- 
RENCE, OP  HABBORS  ON  LAKE  CIIAMPLAIN,  AND  OF  GRASS  AND  TI- 
CONDEROGA  RIVERS,  NEW  YORK,  AND  OF  OTTER  CREEK,  VERMONT. 

Officer  in  charge,  Maj.  Milton  B.  Adams,  Corps  of  Engineers. 

1.  Ogdemhurgh  Harbor,  New  York. — The  present  project  for  the  im- 
provement of  this  harbor,  which  was  adopted  in  1882,  contemplates  the 
deepening  of  the  channels  along  the  city  front  and  the  prolongation  of 
the  lower  reach  of  the  Oswegatchie  to  deep  water  in  the  St.  Law- 
rence River,  so  as  to  afford  a  depth  of  15  feet  in  the  channels,  and  10 
feet  on  the  outer  bar  at  extreme  low  water. 

When  operations  were  commenced  at  this  harbor  the  channels 
afforded  depths  of  5  to  12  feet  only,  and  now  there  are  two  good  chan- 
nels from  deep  water  in  the  St  Lawrence  to  the  nearest  docks  or 
wharves,  in  which  water  from  15  to  10  feet  deep  is  afforded,  and  a 
channel  12  feet  deep  and  150  feet  wide  has  been  made  along  the  city 
front  and  is  undergoing  deepening  to  15  feet. 

At  the  close  of  operations,  August  31, 1SS7,  the  channel  along  the 
eity  front  had  been  made  15  feet  deep  and  100  feet  wide  from  its  lower 
end  to  a  point  opposite  Hannan'sDock,  a  total  length  of  2,000  feet,  and 
all  available  funds  were  consumed.  The  total  amount  expended  from 
the  date  of  the  first  appropriation  in  1852  to  June  30, 1888,  has  been 
♦146,680.87,  and  from  the  adoption  of  the  present  project,  $3G,<ft^&U 
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L    biirbor  am  «f  l.-Xili  iiuil  1*7. 

(Seo  Appendix  MM  4.) 

-I.  Oswego  Harbor,  Sctc  York. — T 
incut  of  this  harbor  wan  adopted  i 
area  at  tin;  mouth  or  the  river  h. 
into  the  lake,  joining  the  (inter  em 
opening  through  which  to  enter  tin 

Thu  project  whs  complete!  in  ISM' 

Thu  present  project  wan  ndoplc. 
water  5.800  feet  in  length,  paiali. 
1,100  lectin  advance  of  it.     Tin- 
was  subsequently  modi  lied  by  n- 
broak water,  2.700  feet  in  length,  it 
iiig  between  the  east  end  of  the  .> 
the  light- house  pier,  thu  const i;. 
outer  west  breakwater  to  redm-i 
deepening  by  dredging  the  intn- 
Uivur. 

The  object  of  these-  improve- 
docks  ami  wharves,  and  to  the  e. 
sm i tabic  for  the  heaviest  dran^l" 

The  natural  entrance  to  I  lie  ■ 
flcillt  of  access. 

The  tola!  amount  expended 
ill  ISL'li  to  June  .'ill,  1S8S,  is  *!■ 
ties.  The  anif.li tit  expended  i 
in  1S70  to  .lime  .SO,  1SSS.  is  *[ 

The  total  expenditure  lias 
nallv  projected  harbor,  the  eo:i 
reduction  of  .l.ll)  feet  of  the  up 
water  and  the  north  end  of  'I 
linear  feel  of  the  east  break 


0,568.41 
15.U0U.00 


;e  project  for  the  iinprore- 
>  :'or  its  object  the  forma- 
-  iad  a  least  width  of  10 
;-  rf  Maaseua,  a  distance 


ijont  2  feet. 

The  act  of 
...    $2, tM4.H0 

:;  project. 

--     17.U0U.W 

•  j  ' :  •:.  Sae  York, — The  proj- 
>\'.  and  contemplates  the 

•  .'■>  and  large  stoue  on  a 
;  :Iie  IS-foot  curve  in  the 

■  v:eet. 

» ".  10.000.     Work  was  com- 

':  l#  been  in  progress  since 

... I  comprises  the  section, 

iL'-t'oot  curve.     The  sec- 

.  -Cow  section  to  tlio  14-foot 

Jyi<*i,  November  30,  1S.SS, 
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/•.  Vermont. — The  project  for  the  improvement  of 

pled  in  1873,  and  had  for  its  object  the  proteetiou 

s  and  wharves  by  the  construction  of  a  breakwater 

:•  most  likely  to  be  selected  as  their  location. 

. uded  to  Juno  30, 1888,  is  $70,188.07  and  has  resulted 

i  uf  the  existing  breakwater. 

i-ssarily  selected  before  the  docks  since  built  by  private 
:?ed,  and  these  shipping  facilities  of  the  harbor  have 
t.-ly,  so  placed  that  very  little,  if  any,  benefit  in  the  way 
derived  from  the  breakwater. 

■  f  available $i'2G.93 

■>■«  available $20.1)3 

. Hiil)  required  for  completion  of  existing  project 109, 500. 00 

■  wnpliauce  with  requirements  of  sections  2  of  river  and 
;•  IdOO  and  1807. 

ilix  X  N  4.) 

between  the  islands  of  North  Hero  and  South  Hero,  Lake 

ermont — This  is  a  new  work.    In  compliance  with  a  reso- 

■  Senate  of  the  United  States,  dated  January  15, 1887,  a 

xamination  of  the  above  channel  was  submitted  and  printed 

\.  Doc.  38,  Forty-ninth  Congress,  second  session.     ( Appen- 

nf  the  lieport  of  the  Chief  of  Engineers  for  1S87.) 

•used  improvement  provides  for  the  removal  of  about  12,000 

:-*  (mostly  bowlders)  at  the  west  end  of  "The  Gut"  channel 

i  a  ted  cost  of  $14,300. 

•:r  and  harbor  act  of  August  11,  1888,  appropriates  $10,000 
<!  k,  and  a  further  sum  of  $4,300  may  be  profitably  expended  in 
-■  it  during  the  fiscal  year  ending  June  30, 1800. 

;>mpriated  by  act  of  August  11,  18*3 $10,000.00 

=  lostimated)  required  for  completion  of  existing  project 4, 300.  ()•) 

i  hat  can  be  profitably  expended  in  fuwal  yearonding  J  nno  30, ldi)0      4, 300.  00 
:>.d  in  compliance  with  requirements  of  sections  2  of  river  and 
>:  arts  of  1866  and  1867. 

<akwater  at  Gordon's  Landing]  Lake  Champlain%  Vermont. — The 
:  l'ur  this  improvement  was  adopted  in  1887,  and  has  for  its  object 
istruction  of  a  stone  breakwater,  composed  of  rubble  and  large 
extendiug  in  a  straight  line  to  the  18-foot  curve  in  the  lake,  for 
-  rpose  of  increased  shelter  to  a  landing  on  the  west  shore  of  Grand 
i^ike  Ghamplain.  There  was  necessarily  some  delay  attendant  on 
-paration  of  the  project  for  this  work,  as  no  preliminary  examina- 
1"  the  locality  had  been  made  prior  to  the  appropriation,  conse- 
: :  \y  the  actual  work  of  construction  did  not  commence  until  August 
■  >S7,  and  has  been  progressing  under  contract  since  then.  Nearly 
■in;  rubble  stone  required  for  the  500  feet  shore  section  has  been 
-i-il,  and  it  is  expected  that  the  contract  which  comprises  the  con- 
ictiou  of  the  above  section  will  be  completed  by  the  close  of  this 
-Mil's  operations,  practically  consuming  the  available  funds. 

1.  1W,  amount  available $l*,4i:;.y 

1,  lrt8£,  amount  expended  during  fiscal  y«;arf  exclusive  of 

bilities  outstanding  July  1,  lr£7 £5,1<J2.»J7 

1,  1>88,  outstanding  liabilities 400.01 

1.  1838,  amount  covered  by  existing  contract*  11, 141).  IM 

16,74-J.^J 

lr  1888,  balance  available 1,f»7UH 

unt  appropriated  by  act  of  August  11,  l*8d 10,000.00 

nnt  Available  for  fiscal  year  ending  J une  30,  ld8D 11,  ft*  \,  ft& 


i' 
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fr  Creek,  Vermont — The  project  for  this  improvement  proposes 
ation  of  a  channel  of  navigable  width  and  a  least  depth  of  8 
t  Vergemies,  Vt.,  to  Lake  Ohainplain. 

orations  have  been  carried  on  since  the  improvement  of  Ball 
end  and  vicinity,  in  1884,  when  this  obstruction  was  entirely 
,  so  as  to  afford  a  good  channel  75  feet  wide  and  8  feet  deep  at 

have  been  expended  to  Jane  50, 1888,  $33,351.66. 
tiannels  at  Steam-boat  Landing,  Sharkicfe  and  Crittenden's 
ad  at  the  month  are  still  to  be  widened  and  deepened  to  com- 
i  project  for  improvement 

17,  amount  available $648.34 

£,  balance  available :... 648.34 

jpropriated  by  act  of  Angust  11, 1888 2,500.00    . 

mailable  for  fiscal  year  ending  June  30, 1889 3,148.34 

■  '  ■    "■  '  ■ 

(estimated)  required  for  completion  of  existing  project. 37, 000. 00 

that  can  be  profitably  expended  in  fiscal  vear  ending  June 30, 1890  5, 000. 00 
ed  in  compliance  with  requirements  of  sections  5  of  river  and 
•  acts  of  I860  and  1867. 

ppendix  K  K  8.) 

■ 

yonderoga  River,  New  York. — The  project  for  this  improvement 

>ted  in  1881,  its  object  being  to  afford  a  channel  of  navigable  * 

d  a  least  depth  of  8  feet  at  low  water  from  Ticonderoga  Village 

Chauiplain,  a  distance  of  about  2  miles. 

igiual  estimated  cost  of  the  improvement  was  $42,516,  of  which 

$12,000  have  been  appropriated,  and  as  expended  have  resulted 

>roved  channel. 

anncl  requires  very  general  widening  and  deepening  in  order 

out  the  project  of  improvement. 

17,  amount  available $1,864.60 

18,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ling  July  1,  1887 1,805.80 

&,  balance  available 58.71 

>propriated  by  act  of  August  11,  1888 2,500.00 

rai bible  for  fiscal  year  ending  June  30,  1889 2,556.71 

(estimated)  required  for  completion  of  existing  project 28, 000. 00 

ed  in  compliance  with  requirements  of  sections  2  of  river  and 
r  acts  of  IBM  and  1867. 

.ppendix  N  N  9.) 

irrows  at  Lake  Champlain,  New  York  and  Vermont — The  project 
mprovemeut  was  adopted  in  1885,  and  has  for  its  object  the 
of  such  obstructions  in  the  channel  as  will  afford  a  least  depth 
t  and  a  least  width  of  150  feet,  at  low  water,  from  Whitehall 
New  York,  to  Benson's  Landing,  Vt.  The  entire  undertaking 
mated  to  cost  $86,000,  of  which  amount  $30,000  have  been  ap- 
?d.  Contracts  were  made  for  the  removal  of  the  rock-reef  at  - 
lear  Whitehall,  K.  Y.,  and  the  dredging  of  Kenyon's  Bay,  near 
;  Lauding,  Vt.,  and  both  were  well  under  way  at  the  close  of 
1  year. 

rmer  contract  was  completed  and  closed  in  July,  1887,  the  other 
jompleted  July  30, 1888,  which  will  abou^.  consume  the  avail- 
Is. 

ro  SS 19 


t 


§ 


II.  Men 
.:.     This 


li'll,  Corps  of  Engineers. 

is  »  new  work.     In  compliance  witl 

arbor  act  uf  .Inly  0,  18S-1,  a  prelimi- 

niade,  iirXiijiii  lliver  from  the  mouth 

l hereon  its  printed  in  the  lienor!  of 

it  :i,  ns  Appendix  1"  P  8. 

ho  making  of  a  channel  4  feet  deep, 

liver  to  t lie  bridge  at  the  city  and 

:  uf  &!7,U0U. 

in!  1 1.  1SSS,  appropriates  £7,300  for 

iW  m :i v  he  prolitnblv  expended  in 

^■..l-.ii/.huii' 30. 1800. 


$T,.V.«1.« 


t       •  -  •    ■  •    '  ■■•".,■■ 
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■    .     '     ■    .  .  ■  •  *      ■.  '•■. 

ttics  have  uudergone  no  noticeable  change  during  the  past       . . .» 

it  appropriated  to  Jnne  30, 1888,  is $934,600.00 

t expended,  including  liabilities,  is 988,856.00 

%  amount  available 8,278.28 

if  amount  expended  during  fiscal  your,  exclusive  of 

i  outstanding  July  1,1887 $2,174.33 

8,  outstanding  liabilities 60.00 

— 2,234.33 

■ 

8,  balance  available 6,043.96 

propriatedbyactof  August  11, 1888 350,000.00 


ailable  for  fiscal  year  ending  June  30, 1889 356,043.95 

[ estimated)  required  for  completion  df  existing  project 1, 241, 000. 00 

that  can  be  profitably  expended  in  fiscal  year  ending  June  30 


500,000.00 

d  in  compliance  with  requirements  of  sections  2  of  river  and 
acts  of  1866  and  1867. 

ppendix  O  O  1.) 

wood  Harbor j  California. — The  project  is  to  dredge  the  portion 
kkI  Greek  adjacent  to  Bed  wood  City  for  a  distance  of  6,000  feet, 
modate  the  vessels  trading  at  that  port.  These  vessels  have 
y  of  50  to  60  tons. 

>vernment  dredge  was  engaged  in  making  this  channel  at  the 
g  of  the  fiscal  year.  It  had  then  gone  over  about  2,000  feet  in 
In  July  aud  to  August  3,  when  it  was  withdrawn  to  work 
e,  it  dredged  870  feet  more,  leaving  about  2,300  feet  untouched. 

$7,  amount  available $3,455.76 

8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ing  July  1,  1887 1,794.92 

8,  balance  available 1, 660. 84 

►propriatedbyactof  August  11, 1888 7,400.00 

ailablo  for  fiscal  year  ending  June  30, 1889 9,060.84 

ppendix  O  O  2.) 

:ey  of  San  Francisco  Harbor,  San  Pablo  and  Suisun  bays,  Straits 
\nez%  and  mouths  of  Sacramento  and  San  Joaquin  rivers,  Call- 
A  party  took  the  field  on  August  17,  1887,  and  continued  a 
phic  survey  of  San  Francisco  Ilarbor  until  January  31,  1888, 
party  was  withdrawn  on  account  of  bad  weather.  During  this 
110.5  square  miles  were  covered  by  survey,  extending  in  lati- 
i  a  parallel  1 J  miles  south  of  Point  Avisadero  to  a  point  one- 
north  of  lied  Hock,  and  in  longitude  from  the  Alameda  shore 
on  Straits,  covering  most  of  the  city  fronts  of  San  Francisco 
and. 
I  examination  of  shoals,  with  samples  procured  by  borings,  was 

ips  embodying  this  information  are  all  completed  except  one, 

well  advanced. 

arvey  covers  rather  more  than  half  of  the  area  that  may  be 

San  Francisco  Harbor,  leaving  the  western  half,  including  the 

,  as  yet  uusurveyed. 

timate  herewith  is  intended  to  extend  the  survey  over  the 

i 

tal  amount  appropriated  is  $11,000.  * 
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The  amount  expended,  including  liabilities,  is  t8,985.15. 

July  I,  MMT,  moonlit  nvuilulifa f  11,01 

July  I,  18HH,  aiiinmil  rx[H-ud(Hl  during  Itauul  year,  exclusive  of 

liabilities  outstamliiia  July  1,  1W7 48,678.48 

July  1,  18S?,  outstanding  liabilities "  306.67 

8,» 

July  1,  18Stf,  halnticu  available 3,01 

{Amount  (cut iui ;i ted)  required  for  completion  of  existing  project . .. 14,0(1 
Amount  Hint can  lie  profitably  impended  in  fiscal  ycarcudiug  Jnne30,1890    14,00 
Submitted  ill  compliaiico  villi  requirements  of  sections  ~i  of  river  and 
harbor  acts  of  l«Gt>  and  1BIJ7. 
{Sco  Appendix  O  O  3.) 

IMPROVEMENT  OP  XHK  IIAKBOE3   AT   SAN  LUIS  OBISPO,   WHJUNOI 
AND  SAN  DIEGO,  CALIFORNIA. 

Officer  iu  charge,  Maj.  W.  H.  II.  lienyaurd,  Corps  of  Engine 
Snpervisine  Engineer,  Col.  G.  U.  Meudcll,  Corps  of  Engineers. 

1.  Harbor  at  San  Luis  Obispo,  California,  ete. — This  is  a  new  wi 
lu  compliance  with  the  requirements  of  the  river  and  harbor  act 
proved  August  5, 18S0,  an  examination  was  made  of  the  harbor  of! 
Luis  Obispo,  California,  with  the  view  of  establishing  a  breakwater  a 
near  Whaler's  Point,  and  the  report  thereon  is  printed  as  Appendix  ] 
3  of  the  Report  of  the  Chief  of  Engineers  for  1887. 

The  estimated  cost  of  the  proposed  breakwater  is  $284,898. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $25,000 
the  work,  and  a  further  sum  of  $50,000  may  be  profitably  expeudei 
continuing  it  during  Hie  fiscal  year  ending  June  30, 1890, 
Amount  appropriated  by  act  passed  August  11, 1888 9&>,00 

{Amount  (estimated)  required  for  completion  of  existing  project St50~89 
Amount  that  can                           >  pnuded  in  iiscal year  eudiup;  Julie  30,1890    60,  Of 
Submitted  in  compliance  wltli  requirements  of  sections  2  of  river  and 
harbor  acts  of  le<CIS  tiud  IcW. 


.  Wilmintjtun  Uai-bor,  ('nUJ'ornia. — The  present  project  is  intend© 
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f  Amount  (estimated)  required  for  coiuplct  ion  of  oxi.stiii^  project $Ki,  oflO. 00 

j  Amount  that  can  be  profit  ably  expended  in  fiscal  avcarendiii£  J  imoIK),  IriOO    8f>,  000. 00 
{ Submitted  iu  compliance  with  requirements  of  sections  *J  of  river  and 
(     harbor  aclnof  1860  and  UG7. 

(See  Appendix  P  P  1.) 

3.  San  Diego  Harbor,  California. — T lie  project  for  this  improvement  was 
made  in  1875,  ami  the  work  was  completed  in  187G,  the  object  being  to 
\  prevent  the  filling  up  of  the  harbor  by  mateiial  brought  down  by  the  Sail 
CDiego  River  daring  flood  stages.  The  work  consisted  in  cutting  a  new 
;  water-way,  so  as  to  cause  the  river  to  empty  into  False  Bay,  and  in 
I  building  a  levee  across  the  old  channel  near  its  entrance  into  the  harbor. 

The  amouut  appropriatinl  since  1875  is  $81,000,  and  the  amount  ex- 
upended  880,958.09. 

'    The  general  condition  of  the  work  is  good,  but  it  is  in  need  of  cer- 
tain repairs. 

•  Mf  I,  1887,  amount  available $111. 10 

[  July  1, 1388,  amount  expended  dnring  lineal  year,  exclusive-  of  liabilities 

outstanding  July  1,  l*e7 69.28 

[Jilj  1, 1888, balance  available 41.01 

Linomit  appropriated  by  act  of  August  11,  lK-,8 1,000.00 


available  for  fiscal  year  ending  June  HO,  lb80 1 ,  04 1 .  01 

(See  Appendix  P  P  2.) 

4.  Surveys  of  San  Diego  Harbor,  Xewport  Harbor,  and  San  Luis  Obispo 
Harbor,   California. — These  surveys  were  made  in  accordance  with  a 
proviso  in  section  1  of  the  river  and  harbor  act  of  August  5,  1880,  and 
rts  thereon  submitted  to  Congress  and  printed  as  follows : 
Surrey  of  San  Diego  Harbor  iu  House  Ex.  Doc.  No.  177,  Fiftieth  Con- 

i,  first  session. — (See  also  Appendix  P  P  3.) 
Surrey  of '  Seicport  Harbor  in  House  Ex.  Doc.  No.  2 15,  Fiftieth  Con- 

,  first  session. — (See  also  Appendix  P  P  4.) 
The  rei>ort  on  survey  of  San  Luis  Obispo  Harbor  is  printed  In  Senate 
Doc.  No.  81,  Forty-ninth  Congress,  second  session;  also  in  Appen- 
ix  K  It  of  the  Annual  lteport  of  the  Chief  of  Engineers  for  the  fiscal 
r  ending  June  30,  1887. 

fATIONS   AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  W1TII 
REQUIREMENTS   OF   TIIE  RIVER    AND    II ARDOR  ACT    OF  AUGUST    5, 

1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 

the  localities  were  worthy  of  improvement,  Major  J>enyaurd,  was 

"with  aud  completed  the  survey  of  San  Pedro  Bay,  California, 

the  entrance  to  Wilmington  Harbor,  icith  a  view  to  establishing  an 

harbor  for  tlte  protection  of  deep  draught  vessels,  the  results  of 

jh  were  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 

191,  Fiftieth  Congress,  first  session. — (See  also  Appendix  P  P  5.) 

MOVEMENT  OF  ENTRANCE   TO  HUMROLDT  DAY;   OF  SAN  JOAQUIN, 
J,  SACRAMENTO,  AND  FEATIIER  RIVERS,  AND  PET  ALUM  A 
CALIFORNIA. 

in  charge,  Capt.  A.  H.  Payson,  Corps  of  Engineers,  to  No- 
23, 1887,  since  which  date  Ma  j.  W.  1  [.  Ileuer,  Corps  of  Engineers. 
arising  Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

8an  Joaquin  River,  Stockton  and  Mormon  sloughs,  California. — 
project  adopted  in  1877  and  slightly  modified  in  1881  had  for  its 
Jt  to  secure  and  maintain  a  chaunel  9  feet  deep  and  100  feet  wide 
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387,  amount  available* $39.42 

«8,  balance  available 39.42 

appropriated  by  act  of  August  11,  1888 2,000.00 

available  for  fiscal  year  ending  Jape  30,  1889 2, 039. 42 

Appendix  Q  Q  2.) 

cramento  and  Feather  rivers,  California. — The  project  was  adopted 
and  bad  for  its  object  the  improvement  of  the  low-water  channel 
g-dains,  scraping  of  bars,  and  the  removal  of  snags  and  trees. 

0  June  30, 1887,  there  had  been  expended  $320,799.03,  including 
iding  liabilities,  part  of  which  was  used  in  the  construction  of  a 
oat,  two  barges,  and  a  dredge-boat. 

ng  the  year  ending  Juno  30, 1888,  there  was  expended  on  the 
18,813.84.     On  account  ofr  lack  of  funds  the  snag-boat  only 

1  129  days,  removed  283  snags,  built  2  wing-dams,  blasted  off  a 
ting  point  of  river  at  Hemstreet's  Bend,  and  blasted  and  washed 
rar  near  Walsh's  Cut-off,  increasing  the  depth  of  water  on  this 

2  feet. 

>re  improvement  the  channel  of  the  Upper  Sacramento  River  was 
icted  by  snags,  and  navigation  was  very  expensive  and  hazardous; 
mprovemeut  the  snags  were  removed,  depths  were  increased,  nav- 
i  was  uninterrupted,  freight  and  insurance  rates  were  reduced, 
ffas  a  great  increase  in  commerce,  and  navigation  was  made  per- 
safe. 

*  1875,  when  work  was  commenced,  Congress  lias  appropriated 
s  work  $445,000,  of  which,  up  to  the  close  of  the  present  fiscal 
1320,612.87  have  been  spent;  of  the  balance,  $115,387.13,  only 
2G  is  available  for  use,  as  the  large  appropriation  ($250,000)  made 

*  and  that  of  1884  ($40,000)  were  rendered  non-available  in  conse- 
of  a  clause  in  the  act  of  1884  which  prohibited  the  expenditure 

e  funds  except  as  therein  provided,  and  until  the  Secretary  of 

as  satisfied  that  hydraulic  mining  on  the  Sacramento  River  and 

utaries  had  ceased. 

3i-boatinen  are  now  complaining  of  troublesome  navigation  near 

s  Lauding,  but  with  the  small  amount  of  money  available  nothing 

>vay  of  assistance  can  be  rendered. 

stimate  for  final  completion  of  the  work  can  be  made.    Snags 

re  to  be  removed  annually  or  navigation  must  cease.    It  is  esti- 

■  hat  $40,000  can  be  advantageously  spent  in  the  fiscal  yearend- 

le  30,  1800. 

3*7,  amount  available $  124, 200. 97 

*?*,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
adiugjuly  1, 1887.1 8,813.84 

533,  balance  available 115, 387. 13 

appropriated  by  act  of  August  11,  18&8 20,000.00 

available  for  fiscal  year  ending  Juno  30,  1689 135, 387. 13 

it  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1800    40, 000. 00 
ttedin  compliance  with  requirements  of  sections  2  of  river  and 
or  acts  of  186G  and  1867. 

Appendix  Q  Q  3.) 

talutna  Creek,  California. — The  project  adopted  in  1880  had  for  its 
o  straighten  the  channel  by  cut-offs  and  secure,  by  dredging  for 
3,000  feet  below  Petaluma,  a  channel  50  feet  wide  and  3  feet 
low  water.  Before  improvement  the  channel  was  very  crooked 
re  at  lowwater.    Work  was  completed  in  1884  at  a  cost  of 
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fc!7,G.-tf.81,  Icaviujr  a  balance  available  of  83,34 
until  within  the  past  two  months  nothing  lias  been  d 
\ ■■•.■}  has  retilU-d  in  pUtecs,  no  that  the  Wutom  of  tin-  >  ■ 
low  title  is  a  feet  out  of  water.      A   contract  baa  tm 
dredging  i»  how  in  progress,  to  bo  completed  in  auont noe 
8,000  cubic  vnrda  of  material  will  be  excavated,  which  « 
immediate  wants  of  navigation. 
.Inly  l,1t«7,  amount  ivailnblc 

July  1,  l*y,  imimiiif  eiprinli'.l  .Iiiriiij;  li«>»l  year,  exclusive  of 

l^iliiliii'-HontaUmdlBg  Jnly  t.  ltf<7 1 

July  I,  Ifl&S  an.ouut  covet™*  liy  runt  lug  contacts 3.HL* 


Amount  ai>|in>|iriiil«l  by  net  nf  August  tl,  t£$3 

t  ABianul  iliBU'-Liil»')>r.>fi(iililvo\in>iu!iHti[iUw«lyp»rPiitlingJnn»3MfS5 

Siil. mil t«ti  in  .'inn (ili ii tu-n  with  rriinitruiouUi  of  sections  ••  of  river  *at 
.    (      liurbtir  aim  <it*  Isfti  unit  IBBT, 

(See  Appendix  (J  Q  4.) 

6.  Hnmhuldt  Harbor  and  JSag,  California. — The  project  for  Ike 
movement  of  the  bay  whs  adopted  iu  1881.  Its  object  was  to  ow 
by  dredging,  :i  channel  1.1  feet  deep  nnd  200  feet  wide  to  the  npperead 
of  the  wharves  in  Kureka,  nnd  to  dredge  channels  1"  leet  deep  M  1»> 
feet  wide  to  Areata  and  llookton.  This  work  was  completed  in  185 
It  has  since  deteriorated.  In  1882  a  project  was  submitted  and  adopted 
to  improve  the  entrance  to  Humboldt  Hay  by  building  a  training-waD. 
to  the  level  of  low  water,  extending  from  the  South  Spit  iu  a  north- 
westerly direction.  The  estimated  cost  of  the  training-wall  •*> 
$(iO0,O0n. 

Before  improvement  begun  in  the  buy  the  channel  to  Eureka  only  bad 
a  depth  of  7  feet;  those  to  Areata  ami  llookton  bad  G-foot  depUis. 

The  act  of  August  5, 1880,  provided  that  no  money  should  be  spent 
in  the  improvement  to  entrance  of  Humboldt  Bay  until  the  United 
States  bad  received,  free  of  expense,  ft  title  to  the  land  desired  on  th#' 
South  Spit.    The  deed  for  the  land  has  just  been  received. 

Them  has  been  expended   to   ibe  end   of  the  present  fiscal  year 


/■ 
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gerous.  It  was  by  a  long,  tortuous,  and  narrow  channel  skirting  the  - 
goutk  headland,  and  was  studded  with  rocks  from  beyond  the  bar  on 
the  outside  to  a  distance  of  one-half  mile  inside.  The  depth  at  low 
water  over  the  bar  was  only  about  3  feet,  while  the  position  of  the  bar 
channel  was  constantly  shifting.  The  channel  sometimes,  at  long  inter- 
vals apart,  broke  through  the  North  Spit  and  ran  directly  out  to  sea,  • 
joust  south  of  Rackliffe  Rock,  but  did  not  remain  long  in  this  position. 
The  entrance  at  such  times  was  comparatively  safe,  and  the  channel 
was  at  its  very  best.    The  mean  rise  of  the  tide  at  this  place  is  4.1  feet. 

The  plan  of  the  improvement  is  toopen  and  maintain  a  channel  through 
the  North  Spit,  and  running  directly  out  to  sea,  just  south  of  Rackliffe 
Bock,  by  building  ajetty  on  the  south  side  of  the  entrance,  beginning 
at  a  point  on  the  left  bank  inside  the  entrance  and  running  across  the 
North  Spit  at  a  distance  of  800  feet  south  of  Rackliffe  Rock,  and  in  a 
direction  nearly  west. 

The  amount  expended  to  June  30, 1888,  including  outstanding  liabil- 
ities July  1,  1887,  was  $49,510.43.  One  thousand  six  hnndred  and 
twenty -six  feet  of  jetty  had  been  built.  The  channel  through  the  North 
.Spit  was  opened  in  1882,  after  the  construction  of  about  1,000  feet  of 
temporary  jetty,  and  soon  after  the  old  channel  was  completely  filled  up 
and  the  jetty  across  it  covered  with  sand  and  drift.  The  new  channel 
when  well  opened  gave  a  depth  of  7  feet  at  low  water  over  the  bar. 
Dazing  1884  some  of  the  temporary  jetty  was  destroyed  by  drift,  and 
the  adjacent  fill  was  washed  out,  so  that  a  portion  of  the  outflow  escaped 
uselessly  to  the  south  among  the  rocks,  causing  a  shoaling  up  of  the 
channel  over  the  bar  to  a  depth  of  5  feet.  In  1885  the  jetty  was 
repaired  and  extended  out  to  a  length  of  1,523  feet,  giving  a  channel 
depth  of  about  6  feet  at  low  water. 

Daring  the  year  ending  June  30,  18S8,  an  extension  of  300  feet  was 
made  to  the  jetty  pile-work,  in  which  14,235  linear  feet  of  piling  were 
■sed ;  3,384  cubic  yards  of  stone  were>quarried  and  placed  in  the  jetty 
mb  filling  to  the  pile-work  and  as  riprap  on  the  channel  side.  Other 
operations  consisted  simply  in  the  storage  and  care  of  property  and  in 
keeping  vessel  records. 

The  jetty  thus  far  constructed  is  temporary  in  character  and  will  need 

to  be  strengthened  throughout  most  of  its  length.    To  obtain  a  needed 

.8-foot  channel  at  low  water  over  the  bar  the  present  jetty  will  have  to 

be  extended,  and  x>robabl y  a  jetty  on  the  north  side  of  the  entrance 

will  have  to  be  added. 

July  1,  1887,  amount  available $6,G82.40 

July  1.  1883,  amount  expended  during  fiscal  year,  exclusive  of 

liubilities  outstanding  July  1,  1887 $6, 119.f>0 

Jo!t1,  l*fcs?f  outstanding  liabilities  ... 7:*.  &! 

G,  192.  ai 

Ju!v  1,  1&S3,  balance  available 489.  !>7 

Ami i a  tit  appropriated  by  act  of  August  11,  1^88 25, 000.  00 

Arson nt  available  for  fiscal  year  ending  June  30,  1889 25,489.57 

f  Araonnt  (estimated)  required  for  completion  of  existing  project 94, 000. 00 

j  Amount  that  can  be  profitably  expended,  including  $500  for  snagging,  in 

1     fiscal  j  oar  ending  Juno  30,  1890 50,000.00 

ISabmitted  in  compliance  with  requirements  of  sections 2  of  river  and 
harbor  acts  of  i860  and  18G7. 

(See  Appendix  R  11 1.) 

2.  Entrance  to  Coo*  Bay,  Oregon. — The  obstructions  which  existed  at 
(he  entrance  to  this  harbor  before  the  works  of  improvement  were  be- 
pm  consisted  first  of  the  outer  bar,  which  is  of  sand  and  is  shifting  in 
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nbarnetur,  ami,  secondly,  of  Iho  inner  shoals  formed  t»y  the  sands 
whie.li  accumulate  in  the  spring,  8 u miner, and  autumn,  during  the  tiara 
when  llit'  north  westerly  winds  prevail.  Under  the  action  of  tbem  wind* 
tiio  spil  cm  the  north  side  advanced  towards  the  south,  contracting  the 
navigable  passage  under  Coos  IJcad  to  a  very  narrow  width,  sud 
usually  making  the  outer  channel  follow  the  west  side  of  ihe  spit  in  » 
lung  and  tortuous  course  across  the  bar.  The  channel  had  at  times 
broken  through  the  north  spit  ou  a  line  the  general  direction  <if  which 
Is  from  Fossil  Point  to  a  point  just  totne  north  of  Coos  Head.  It  was 
Mien  dfroer,  the  depth  of  water  was  greatest,  ami  vessels  could  enter 
or  go  out  without  tronhlo.  The  mean  rise  of  tide  above  the  plans  of 
reference  is  M  feet. 

The  project  for  this  improvement,  adopted  in  1879,  is  to  const  met, 
an  estimated  cost  of  $000,000,  a  jetty  of  wood  and  stone,  or  of  stone, 
may  lie  found  best,  from  a  point  250  yards  below  the  northern  extremity 
of  l''o*Hil  Point,  ou  a  line  towards  the  east  end  of  Coos  Bead,  this  lia 
In  plan  curving  so  as  to  be  directed  at  its  outer  end  to  the  Head  or 
little  to  the  north  of  it.  The  object  is  to  prevent  accretion  to  the  souti 
end  of  the  sand-spit  on  the  north  side  of  the  entrance,  and  toopeu  mi 
ma  lu  tain  a  deeper  and  more  direct  channel  across  the  outer  bar. 

The  amount  expended  to  June  30,  1SS.S,  including  outstanding  liabili 
lies,  was  #Ki  1,529.10. 

July  1, 11387,  the  jetty  had  been  partly  built  to  a  length  of  1,761  feet, 
and  had  caused  a  partial  erosion  of  the  end  of  the  North  Spit,  and  bad 
opened  a  channel  well  to  the  south,  which  was  deeper,  wider,  and  lea 
exposed  to  wind  and  sea  than  the  former  channel  in  its  usual  position, 
'I'he  new  channel  was  also  much  less  shitting  than  the  old  one. 

No  active,  operations  in  jetty  building  were  conducted  during  the  pad 
year.  Vessel  records  were  kept,  and  a  watchman  was  employed  rt 
loek  alter  the  Government  property.  A  supply  of  water  being  avail 
able  for  quarry  sluicing  during  the  rainy  season,  the  watchman,  with  a 
little  usMisiance,  succeeded  in  washing  into  the  bay  about  7,000 cubie 
yardfl  of  dirt  overlying  the  ledge  at  the  Fossil  Potut  quarry. 

It  Is  expected  that  the  jetty  will  be  extended  about  1100 feet,  and  U 

(  top  throughout   will  be  raised  to  li  feet  above  low  water.    The  first  I 
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to  15  feet  wide,  and  submerged  from  1  foot  to  2  feet  at  low  tide  on  a 
low-river  stage.  They  are  separated  by  pools  about  150  feet  wide  and 
from  5  to  10  feet  deep  at  low  water. 

The  amount  expended  on  the.  project  to  June  30,  1887,  including  out- 
standing liabilities,  was  $4,715.51,  and  resulted  in  increasing  the  con- 
trolling depths  over  the  reefs  through  a  channel  50  feet  wide,  from  1 
foot  at  low  water,  which  formerly  existed,  to  2  feet  at  low  water. 

The  total  amount  appropriated  for  this  work  to  July  1,  1887,  was 
41,085.89,  and  $63.86  has  been  received  from  sale  of  proj>erty  to  other 
appropriations,  making  a  total  of  $4,749.75. 

No  work  whatever  was  done  during  the  past  year  for  want  of  funds. 
There  has  been  no  change  in  the  channel  since  June  30, 1887. 

It  was  estimated  at  the  time  work  was  suspended  that  $2,000  would 
be  required  to  complete  the  present  project.  This  amount  could  be 
profitably  expended  in  one  season. 

Jnly  1,  18B7,  deficiency $29.62 

rived  from  sale  of  property  to  other  uppropriaMoiiH 6tf.  86 


34.24 
Jnlv  1,  1888,  amount  expended  during  iiscal  yoar,  exclusive  of  liabiliticH 
outstanding  Jnly  1,  1887 23. 49 

July  1,  1888,  balance  available 10.75 

Amount  appropriated  by  act  of  August  11,  1888 2,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889 2, 010. 75 

(See  Appendix  R  R  3.) 

4.  Entrance  to  Yaquina  Bay,  Oregon. — The  usual  prevailing  depths 
over  the  bar  at  low  water  at  this  entrance  before  improvement  were 
from  7  feet  to  8  feet.  Three  distinct  channels  existed,  known  as  the 
North,  Middle,  and  South  channels.  The  South  Channel  was  the  one 
most  used,  but  was  rendered  dangerous  by  the  presence  of  rocks.  The 
Middle  Channel,  though  free  from  rocks,  was  usually  the  shoalest  of 
the  three,  and  so  was  little  used.  The  North  Channel,  besides  being 
long  and  tortuous,  was  so  studded  with  rocks  as  to  be  considered  un- 
navigable.  Owing  to  the  shifting  nature  of  the  bar  these  channels 
were  constantly  changing,  both  in  position  and  in  depth.  The  mean  rise 
of  the  tide  is  7.1  feet. 

The  approved  project,  adopted  in  1881,  is  to  run  out  a  dike  or  jetty 
on  the  south  side  of  the  entrance,  so  as  to  cause  the  South  Channel  to 
shoal  up  and  the  How  to  be  dellected  northward,  with  a  view  to  open- 
ing and  maintaining  the  Central  Chanuel  with  a  least  depth  of  17  feet 
at  high  water. 

The  amount  expended  to  June  30,  1883,  including  outstanding  lia- 
bilities, was  $234,353.04..  On  July  1,  1887,  2,517  feet  of  jetty  and  450 
feet  of  dike  for  shore  protection  had  been  constructed,  but  not  completed 
to  full  height  and  strength.  The  South  Channel  had  been  permanently 
defected  from  the  south  rocks,  and,  for  apart  of  the  time,  made  to  unite 
«ith  the  Central  Channel.  The  prevailing  depths  over  the  bar  were 
greater  by  2  or  3  feet,  and  the  channel  was  less  shifting  and  much  safer 
than  formerly.  During  the  past  year  this  jetty  has  been  extended  400 
feet. 

The  present  condition  of  the  work  makes  it  apparent  that  a  north 
jetty,  closing  the  North  Channel,  must  be  constructed  before  the  im- 
proved channel  will  be  of  the  necessary  depth.  An  estimate  for  this 
jetty  was  included  in  the  annual  report  of  the  oilicer  in  charge  for  •June 
30, 1886  (Animal  Report  Chief  of  Engineers.  1880,  page  L'UOl).     This 
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Engineers.  Lient  Edward  Burr,  Corps  of  Engineers,  Las  been  on  duty 
under  the  immediate  orders  of  the  officers  in  charge  during  the  year. 
Supervising  Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1*  Mouth  of  the  Columbia  River,  Oregon  and  Washington  Territory. — 
The  project  under  which  this  work  is  beipg  carried  on  was  adopted  in 
1884.  It  contemplates  providing  a  channel  across  the  Columbia  River 
JBar  having  a  depth  of  30  feet  at  mean  low  tide.  This  is  to  be  accom- 
plished by  concentrating  the  water  flowing  over  the  bar  and  increasing 
"the  resultant  currents  to  such  a  degree  as  to  procure  the  desired  depth. 
Of  late  years  the  main-bar  channel  has  varied  from  19  to  21  feet  in 
depth  at  low  water,  with  insufficient  width ;  26  feet  are  required  in  a 
wide,  direct,  and  stable  channel,  and  30  feet  are  desirable  for  the  deep 
vessels  needed  by  the  Columbia  River  trade  on  account  of  heavy  seas 
in  the  locality. 

The  work  which  is  now  in  progress  is  the  building  of  a  low  tide  jetty 
from  Point  Adams,  on  the  South  Cape,  and  extending  in  a  westerly  di- 
rection, with  a  slight  curve  to  the  south,  out  across  Clatsop  Spit. '  The 
project  calls  for  this  to  extend  4£  miles  or  less  as  circumstances  may 
require,  to  a  point  about  3  miles  south  of  Capo  Uannock.  The  material 
is  principally  stone,  placed  in  position  from  a  tramway  resting  on  piles 
driven  along  the  line  of  the  jetty. 

The  jetty  is  now  under  construction  for  a  little  more  than  one-half  a 
mile ;  over  much  of  this  distance  only  a  thin  layer  of  stone  has  yet  been' 
placed.  The  work  is  not  sufficiently  advanced  to  show  any  appreciable 
effect  upon  the  channel  over  the  bar. 

The  amount  appropriated  for  this  work  is  $287,500,  of  which  there  has 
expended  to  June  30, 1888,  $247,331.75. 


July  1, 18fc7,  anionut  available $153,959.31 

From  sale  of  powder  to  appropriation  improving  Cliehalis  River,  Wash- 
ington Territory 78.00 

154, 037. 31 
July  1.  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 18=7 $102,791.06 

Jnlv  1,  1888,  outstanding  liabilities 11,000.00 

113,791.06 

July  1,  1*8.-*,  balance  available 40, 246.  '25 

Amount  appropriated  by  act  of  August  11, 1888 500, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 540,246.25 

{  Amount  (estimated)  required  for  completion  of  existing  project 2, 923, 000. 00 

I  Amonnt  tbat  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 

{      ld90 ". 1,000,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  18<>6  and  1867. 

(See  Appendix  S  S  1.) 

%1,  Construction  of  canal  at  the  Cascades,  Columbia  River \  Oregon. — The 
general  scope  of  the  improvement  which  it  is  desired  to  effect  at  the 
Cascades  of  the  Columbia  River  includes  a  reach  of  about  4.J  miles. 
The  principal  obstruction  to  navigation  occurs  at  the  upper  end  of  this 
reach,  at  what  is  known  as  the  Upper  Cascades. 

The  project  contemplates  that  the  river  should  be  improved  below 
the  Upper  Cascades  by  removing  bowlders  and  projecting  points  in  the 
bed  and  banks,  so  as  to  give  good  navigable  water  from  its  lowest  up 
to  a  20-foot  stage.  The  fall  at  the  Upper  Cascades  is  to  be  overcome 
hy  digging  a  canal  about  3,000  feet  in  length  across  the  neck  of  a  low 
projecting  spur,  and  placing  iu  this  a  lock  and  suitable  other  structures 
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which  will  permit  of  the  passage  of  boats  up  to  a  20-foot  stage  of  water 
in  the  river.  This  lock  to  bo  so  arranged  tbat  additional  structures 
may  be  made  which  will  permit  navigation  at  higher  stages.  So  far  as 
is  contemplated  for  the  present  the  first  part  of  the  project  is  completed. 

Up  to  the  present  time  there  have  been  excavated  from  the  line  of  the 
canal  in  the  neighborhood  of  250,000  cubic  yards  of  material  of  various 
kinds,  such  as  bowlders,  gravel,  sand,  and  bed-rock  conglomerate.  To 
complete  this  with  its  lock  structures  and  guard-gates,  it  is  estimated 
that  about  400,000  cubic  yards  of  material  of  the  same  general  char- 
acter are  yet  to  I*  moved. 

About  40,000  cubic  yards  of  dry  stone  wall  and  slope  paving  have 
been  laid  on  the  Bides  of  the  upper  and  lower  entrances  to  the  lock.  A 
considerable  quantity  of  concrete  and  rubble  work  has  been  done  which 
was  necessary  to  keep  out  water  during  process  of  construction.  About 
2,000  cubic  yards  of  stone  have  been  cut  and  prepared  for  use  in  the 
further  construction  of  the  en  trance- walls. 

The  principal  o|K'rattous  during  the  year  were  the  excavation  of  about 
22,045  cubic  yards  of  material,  making  concrete  and  nibble  masonry, 
cutting  stone  for  side- walls  and  caisson  masonry,  and  paving.side-walis. 

The  amount  appropriated  for  this  work  is  $1,442,000,  of  which  $1,140,- 
451,06  has  been  expended. 

July  1,  1887.  amount  available $79,827.38 

From  Kile  of  condemned  property 10.00 

79.837.38 
Julvl,  1888,  amount  expended  during  lineal  year,  exclusive  of  liabilities 

outatftndingJuly!,lt87 77,788.44 

July  1, 1888,  baUucc  nvailablo 2,048.94 

Amount  appropriated  by  act  of  August  11,  1883 300, 000.00 

Amount  available  for  lineal  year  ending  Juuo  30,  1899 303,048.94 
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Jnly  1,  1887,  amount  available Sl/Jttt.OI 

Received  from  sale  of  faze  and  caps  to  appropriation,  improving  .Skagit 

and  other  riven,  Washington  Territory ir».r>4 

1,  "J85. 48 
Jnly  1,  1883,  amoant  expeudod  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,1887 $1. '241. 1)7 

July  1,  1888,  outstanding  liabilities ].;M 

i|5nfi.:ji 

Jaly  lf  1888,  balance  available :».  17 

Amount  appropriated  by  act  of  August  11,  1888 "2,000.00 

Amoant  available  for  fiscal  jear  ending  Jane  30, 1889 2, 0;;9. 1? 

i  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jnm»:u»,  1>1K»      :i,  0u0. 00 
<  Submitted  in  compliance  with  requirements  of  sections  *J  of  river  and 
{      harbor  acts  of  1806  and  1867. 

(See  Appendix  S  S  3.) 

4.  Skagit^  Steilaquamish,  Nootsack,  Snohomish,  and  tinotjualmie  rivers, 
Washington  Territory. — The  project  for  the  improvement  of  these  rivers 
.contemplates  the  removal  of  logs,  snags,  trees,  and  other  obstructions 
to  -their  navigation.  There  is  provided  for  this  purpose  a  snag-boat 
partially  complete  with  an  outfit  of  tools  and  appliances,  which  passes 
from  one  river  to  the  other  doing  services  in  each  as  far  as  the  necessi- 
ties of  the  commerce  require  and  the  amounts  appropriated  will  admit. 
The  aggregate  navigable  length  of  the  rivers  is  about  250  miles. 

Daring  the  year  708  snags  were  removed  from  the  Snohomish  and 
Snoqnalinie  rivers. 

Fifty-seven  thousand  five  hundred  dollars  has  thus  far  beeu  appro- 
priated for  these  rivers,  of  which  $42,398.07  has  been  expended  up  to 
Jnly  1,  1888. 

Jaly  1,  1887,  amoant  available $:j,820.f>4 

Jaly  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1,727.30 

Jaly  1.  1488.  outstanding  liabilities .&2 

3,7-Jh.SI 

Jnly  1,  1888,  balance  available 10|.::a 

lmoant  appropriated  by  act  of  August  11,1888 ir>,ouo.(M) 

Amoant  available  for  fiscal  year  ondi ng  June  :>(),  1  >*>9 1  .">,  1  (H .  :w 

I  Amount  that  can  be  profitably  expended  in  fiscal; year  ending  J  une  :»0,  \<\h)    12, 000.  00 
/Submitted  in  compliance  with  requirements  of  sections  'J  of  river  and 
f     harbor  acts  of  1866  and  1807. 

{See  Appendix  S  S  4.) 

5.  Gauging  waters  of  Columbia  River. — The  object  of  these  gauging* 
it  to  keep  a  record  of  the  fluctuations  of  the  Columbia  River  which  will 
be  used  in  connection  with  its  improvement  at  various  points.  l>y  the 
pages  established  at  various  ]>oints,  the  pilots,  captains,  and  those 
■terested  in  navigation  are  enabled  to  ascertain  the  stage  of  water  at 
all  times  on  the  crossings  and  places  of  difficult  navigation,  and  to  reg 
date  the  movement  and  draught  of  their  vessels  accordingly.  An 
amtomatic  self-registering  gauge  at  Astoria  has  been  found  to  be  useful 
Vindicating,  in  a  general  way,  the  condition  of  the  bar  at  the  mouth 

f  the  river,  besides  giving  much  data  from  which  the  tide  tables  are 

instructed. 
To  maintain  these  constantly  a  yearly  appropriation  of  S-,000  will  be 


r.  ■jxtlusive  of  liabilities 


.^.jiyi-arcnditiKJiiiifTO,  1«W      2,000.00 
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which  will  permit  of  tbe  passage  of  ' 
in  tin'  river.  TlitK  lock  to  be  ho  ai 
may  lie  made  which  will  permit  inn 
is  contemplated  for  the  present  tie 

Up  to  tin;  present  time  there,  ha'-* 
canal  in  the  ncighliorhood  of  -»! 
kinds,  such  iik  lmwldeis,  snivel.  : 
complete  this  wilh  its  lock  Hlrii" 
(hut  about  4fJO,0U0  cubic  .van: 
acter  are  vet.  to  he  moved. 

AlMiut  4(),(HKI  cuJiic  yard.-  ■■ 
Iwrn  laid  on  the  sides  of  tin*  < 
considerable  quantity  of  cm1 
was  necessary  to  keep  0111  ■■ 
l',<i0O  cubic  yards  of  stoin  "' 

further  construct  ion  of  1 1 ■  • 

The  principal  operate 
::i',(>lfi  cubic  yards  of  1 
cutting  stone  for  side-w 

The  amount  upjiropi  < 
451,00.  hus  been  expeu. 


..luiiiuitious  of  the  following  localities 
.  1 1  targe,  Captain  Powell,  and  reported 
.  .mi-ut: 
;.«  A;itwinlix  8  S  «.) 
^c  \;.peuilis;  S  S  7.) 
ot-  :nitismitteil  to  Congress  and  printed 
wiii  Congress,  first  session. 


....  i_>y  WILLAMETTE  EIVERS  BELOW  POBT- 
ost  WILLAMETTE,  UPPER  COLUMBIA  AKD 
■  S.!t=s   OREGON  AND  WASHINGTON  TEBBI- 


,.  v.  Jones,  Corps  of  Engineers;  Supervising 
,1nly  1.  I**  Wliu..-        •  •    ***'-  0<*P"  of  Engineers. 
Amount  op]>nijiriniii!  "  t  ^lunette  rivers,  below  Portland,  Oregon. — The  - 

_,niE  was  adopted  in  1877,  and  modi  tied  sabse- 
Atnannt amilniili ■  i-     *     "-../.     o  .itford  a  ship-channel  of  lit)  feet  depth  at 
"*.  ..  i.id  shore  protection  works  at  tour  bars  be- 
ll City,  Oregon,  by  temporal?  improvement  l 
siou  of  the  works,  by  temporary  improve- 
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tillable '. $84,604.05 

poniiml  during  fiscal  year,  exclusive  of 

■  Julv  I,  11387- 115,576.79 

rug  liabilities 127.67 

wered  liy  existing  contract* 7,185.00 

22,639.46 

Ublo 1,714.60 

•  d  by  not  of  Augnst  11, 1688 100,000.00 

i  for  fiscal  year  ending  June  30,  1889 101,714.59 

>tMtimat«d)  required   for  completion  of  existing  project  and 

325,000.00 

,n  be  profitably  expended  inflflC*lye*reiidins;Jnne30,1890  200,000.00 
a  compliance  «i(L  reqnirements  of  sections  2  of  river  and 
«  of  1866  and  1867. 

ppeudixTTl.) 

Of  Upper  Willamette  Ri  oer,  Oregon. — The  project  for  this  impro ve- 
nt was  adopted  in  1870,  modified  in  1878,  and  extended  in  later  years, 
e  object  is  to  afford  anil  maintain  an  easy,  light-draught  navigation 
n  Portland  to  Eugene  City,  Oregon,  and  in  12  miles  of  tributaries,1 
Eiog  in  all  a  distance  of  184  miles.    The  work  consists  in  snagging 
rations,  bar-scraping,  and  for  the  reach  between  Willamette  Falls 
I  Corvallis,  in  the  contraction  of  water-way  by  low  cut  off  dams  and 
nek  removal.    The  natural  channel  from  Portland  to  Willamette  Falls, 
I  IS  miles,  was  generally  deep  and  wide,  above  it  is  narrow,  tortuous, 
and  much  obstructed.     The  mouth  of  the  Yamhill,  28  miles  from  the 
Falls,  was  the  head  ofan  inconvenient  low-water  navigation  in  a  draught 
\  of  2$  feet.     Only  1  foot  could  be  carried  above. 
Present  project  was  adopted  in  1878. 
Total  appropriation  lo  date  is  $84,000. 

Amount  expended  $83,990.77,  of  which  about  925,000  has  been  applied 
%>  mainteuauce, 
Ho  work  has  been  done  during  the  year. 

I  Mfl,  1<S37.  amount  available (2,910.73 

I  Jmlj  1,  1338,  amount  expended  during  fiscal  year,  exclusive  of 

I     liabilities  outstanding  Jalv  1,  1887 (2,563.36 

*a>IplS8S,  onwtanding  liabilities 344.14 

a,907.ii0 

J- 1,  188$,  balance  available 3.23 

-  it  appropriated  by  act  ofAugnst  11,  1888 29,000.00 

il  available  for  fiscal  year  ending  Jane  30,  1889 29,003. 13 

(See  Appendix  T  T  2.) 

.  Upper  Columbia  and  Snake  rivers,  Oregon  and  Washington  Terri- 
if. — The  plan  for  this  improvement,  adopted  in  1877,  consists  in  rock 
i-.v.i  1  at  a  n  uml  ht  of  very  swift  rapids  to  give  channel  depths  at  low 
r  of  5J  feet  upou  the  Columbia  and  4}  feet  upon  the  Snake;  a  river 
200  miles  between  Celilo,  on  the  Columbia,  and  Lewie  ton,  on 
-  hairnet  was  narrow,  tortuous,  and  dangerous, 
apide. 
a  amount  expended  to  June  30,  1888,  is  $126,000,  and  has  resulted 
pTOvemeut  of  fifteen  different  localities. 
work  baa  been  done  during  the  year. 
XHS  88 30 


CHlIN'EEBS.  r_  fc.  asm V 


■    ■  ■ 

SAlOOUtK  Hut 
■ 
j     I.,  . 

(See  AM 

[880, 


p^  jfek- Tlie  imwes:  pwwi  adopted  io 
(  ««-««*  rouk-reef*  **4*  ofAjfeie-etooe  bars 
,  «  **  river,  to  S«c*  F-xt  a  distance  o* 
^  4r*U){lit  Of  4  («r<- 

>   i  -••».  U  »1r.i— .  ud  has  resulted 
tOMuptak',  over  the  lower  mcb  or  30  miles 
•M *19.*W,M 


l)J 


Tin 


aw  territory. — Tin;  projeeT  for  this  improve- 
c«s  in  wink  dam  construction,  bar  scraping, 
>  pfcH  ft  liK'it  il  mil  slit  navigation  ap  to 
I  uiilw*  above  the  month. " 
B  work  fU  #3,000  for  construction  iu  the 
v|»'inliimv  thereafter  of  *^,0OO  for  niaint*- 

|  ditto  la  $8,000,     The  amount  expended  to 


•M«d  •* oompfotloB  Of  tdllfur  project Iudelermiunta 

)|kM>  o\|>""il-'l  in  llwal  VMf<'iiilingJonu  :10, 1890    (i.  Will.  00 
^.,  alilt  iri|iiiiTiin>nlH  ill  Mcllous  S  of  river  and 
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Construction ;  (31  Financial  statement,  and  (4)  Estimates,  will  be 
iiliii  Appendix  U  TJ  2. 

lie  estimate  of  funds  required  for  the  service  of  the  Commission  for 
fiscal  year  ending  June  30, 1890,  is  stated  in  the  above  report,  as 


I4TE  Or   FUXDS  FOR   THK  MISSISSIPPI  RIVBR  COMMISSION  FOB  THB  FISCAL  YKAK 
EKDISO  JUNE  :I0, 1690. 

Sundry  civil  bill. 

tippi  Birtr  Commitiion.—YoT  salaries,  inspections,  and  traveling  ex- 
its of  Ibe  Mississippi  River  Commission;  for  printing  and  tele- 
ihiug;  fur  office  expenses  and  miscellaneous $35,000 

River  and  harbnr  bill. 


rveys  and  examinations  of  the  Mississippi  River  from  the  head  of 

Passes  to  its  headwaters;  continuing  survey 160,000 

iproving  the  Mississippi  River  from  the  head  of  the  Passes  to  the 

ih  of  the  Ohio  River 4,000,000 

irk  at— 

lumbns.  Kv.,coniiuuing  improvement 25,1*00 

cka.aii.  Ky  ,  continuing  improvement 181,750 

KtBvi.lt   s .Us,,  continuing  improvement .. ....  .................  330,000 

eksbnrg.  Miss.,  continuing  improvement . ............  195,000 

w  Orleans.  La.,  continuing  improvement ......................  830,000 

: tint-tit  ion  of  Red  and  Atchafalaya  rivers 300,000 

MISSOURI   RIVER    COMMISSION. 

a  Commission,  organized  under  the  provisions  of  the  act  of  July  5, 

reports  to  and  receives  instructions  from  the  Secretary  of  War 

gh  this  office. 

i  report  of  the  Commission  describing  the  operations  in  its  charge 

e  fiscal  year  ending  June  30, 1888,  will  be  found  in  Appendix  V  V 

%  report. 

;  estimate  of  funds  required  for  the  service  of  the  Commission  for 

seal  year  ending  June  30, 1890,  is  stated  in  the  above  report,  as 


the  improvement  of  Missouri  River  from  its  mouth  to  Sioux  City..  (1,000,000 

surveys  and  examinations 130,000 

office  and  traveling  expenses  and  salaries  of  Commissioners 30,000 

impropriation  for  general  survey  of  Missouri  River  of  the  Item  of 
00,  appropriated  in  the  act  of  July  5, 1884,  for  survey  of  river  above 
alls 15,000 

Total 1, 166,'  000 

BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATES. 

Zeport  of  the  Board  of  Engineers  relative  to  the  construction  of  oer- 
ridges  across  the  Missouri,  Mississippi,  and  Illinois  rivers. — Senate 
f5,  authorizing  the  construction  of  bridges  in  certain  parts  of  the 
-mentioned  rivers,  having  been  referred  to  this  office  by  the  Com 
;  on  Commerce  of  the  Senate  for  examination,  a  Board  of  Engineer 
rs  was  constituted  by  order  of  the  Secretary  of  War  to  report  upon 

0  visions. 

i  report  was  transmitted  to  the  Senate  by  the  War  Department 

1  7, 1888,  and  printed  as  Senate  Ex.  Doc.  120,  Fiftieth  Congress, 
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t  'iv  Wfciixl.  ;»rt<'t   giving  the   subject  lull  and  careful  c 
it  cmmvA  '"   vWtrttl  it  bill  lo  meet  the  requirements  of  navigation  ana 
'     .uctvV  AWN\  tt(  (he  same  time  todu  justice  to  the  bridge  interest*. 
"  iv   ti-v*ntli\  W  W  1.) 

:»> ..ti/**  in**"*"  MiiteH  Inland  Sound  known  as  Arthur  Kill. — To  oum- 
,.  s  wi-li  *  wwoluihui  of  the  Senate  Committee  ou  Commerce  of  Febrn- 
!\  i  ■  v*S.  i\i|»ostmg  the  Secretary  of  War  to  detail  a  Board  of  Engi 
..'<>>i  tin*  i*\iiiuiimli«il  of  the  Arthur  Kill  Bridge,  then  iu  process  of 
'.*i  !*..!»  Hon.  i-xiHH'i.ill.v  in  reference  toils  alleged  obstruction  tonavig*- 
)  .a"  lu-  f>v\n»l  "»'  deluded  completed  the  duty  assigned  to  it  and  sub- 
iHitictl  !■»*'  tvtHtrtN  thereon  April  10,  1888,  the  members  being  divided  « 
..  ,>i>iitifii  rvKimliHB  the  subject.  ,' 

rtn-no  i**|HWla,  with  u  letter  of  transmittal  from  the  Secretary  of  War,  ' 
„  .u«M.iiinii»iiwl <°  the  Senate  May  11, 1888,  and  printed  as  Senate  Mis.  ; 
!''*  t  A^  r'liiit'lh  Congress  nrst  session.     (See  Appendix  WW  2.) 

Hi  p»»*  I  «■'  »'  '■'""''<' "/  Engineer*  on  Senate  bill  JTo.  1850,  Fiftieth  Con- 
-,t\i  v iwvi*,iu  authorize  the  construction  of abridge  across  the  waters 
V'' ;''"•'  K'lt  "f '"'  t"'"r  the  toicnof  Westtield,  Stoten  Island.— (Bee  Ap- 
.  ,  Mli,\  \\    W  .Li 

i     I'ln*  t'huii  itml  locutions  of  the  following  bridges,  authorized  bylaw,    ■ 
..I  Ihvii  iiW***1  w'  ">'  "1U  **ccretary  °f  War: 

tltjiJtnt*n  btiiUiPiwroHH  that  part  of  the  waters  of  Lake  Ghantplain  lying 
x.u'ln  hm-mof  Xarth  Hero  and  Alburgh,  Fermonf,  authorized  by  act 
'"t^uiuitw.1  ot  Jitno  'M,  1884,  approved  by  the  Secretary  of  War  Jan 
„\   il.isirti.     iSee  Appendix  W  W4.) 

■i     Ht'utyn  of  the  K<t max  City,  Topekaand  Western  Railroad  Company    j 

Ui.\A<'«Vt  ICivcr,  at  Sibley,  Missouri,  authorized  by  act  of  Congress    j 

'  h*ii\   *    last,  approved  liv  the  Secretary  of  War  April  12, 1887. — (See    ' 

v, ,.. ii v  W  \V  .V)  ] 

•,4ttitn-  <"  da-  t'huwpu.  Saint  J,oitis  and  ietr  Orleans  Railroad  Com-  -> 

.(.'i.wa  the  t*fcw  Hirer  at  Hast  Cairo,  Kentucky,  authorized  by  acts    i 

'.V^ii'Mi'l  I  ii  vombor  17,  187:.',  and  February  14, 1833,  authorizing    ] 

,.,?.« i  >ixi urn  of  bridges  across  the  Ohio  River.     Approved  by  the    1 

,  id  War   Vl'iil  18.  1887- — (See  Appendix  W  Wt) 
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t.  Combined  railway  and  wagon  bridge  of  the  Omaha  and  Council  Bluffs 
Ma&lwag  and  Bridge  Company  across  Missouri  River  between  Omahq,  Ne- 
braska, and  Council  Bluffs,  Iowa,  authorized  by  act  of  Congress  of  March 
3, 1887.  Approved  by  the  Secretary  of  War  July  19,  1887.— (See  Ap- 
pendix W  W  12.) 

j.  Bridge  of  the  New  York  and  Long  Island  Bridge  Company  across 
Ae  Hast  River  between  the  city  of  New  York  and  Long  Island,  author- 
ised by  act  of  Congress  of  March  3,  1887.  Approved  bv  the  Secretary 
of  War  October  3,  1887.— (See  Appendix  W  W  13.) 

fc.  Bridge  of  the  Ohio  Valley  Railway  Company  across  the  Tradewater 
"River,  Kentucky,  authorized  by  act  of  Congress  of  February  21,  1887. 
Approved  by  the  Secretary  of  War  October  25, 18*7. — (See  Appendix 
W  W  14.) 

I.  Bridge  oftlie  Sioux  City  Bridge  Company  across  the  Missouri  River 
«t  Sioux  City,  Iowa,  authorized  by  act  of  Congress  of  August  15,  1876. 
Approved  by  the  Secretary  of  War  March  18,  1888. — (See  Appendix 
W  W  15.) 

f*.  Highway  bridge  of  the  Central  Railway  and  Bridge  Company  of  New- 
port* Kentucky,  across  the  Ohio  River  between  Cincinnati,  Ohio,  and  New- 
port, Kentucky,  authorized  by  acts  of  Congress  of  December  17,  1872, 
and  February  14,  1883.  Approved  by  the  Secretary  of  War  April  18, 
188a— (See  Appendix  W  W  16.) 

«.  Bridge  of  the  Georgia  Pacific  Railroad  Company  across  the  Sunflower 
m&  Yazoo  rivers,  authorized  bv  act  of  Congress  of  March  3, 1887.  Ap- 
proved by  the  Secretary  of  War  April  28,  1888.— (See  Appendix  W  W 
17.) 

.  o.  High  bridge  across  the  Mississippi  River  at  Dubuque,  Iowa,  author- 
ised by  act  of  Congress  of  February  21, 1887.  Approved  by  the  Secre- 
of  War  April  30,  1888.— (See  Appendix  W  W  18.) 

p.  Bridge  of  the  Ohio  Connecting  Railway  Company  across  the  Ohio 
Rtver  near  the  mouth  of  Cork's  Run,  in  Allegheny  County,  Pennsylvania, 
authorized  by  act  of  Congress  of  May  14,  1888.  Approved  by  the  Sec- 
retary of  War  June  18,  1888.— (See  Appendix  W  W  19.) 

q.  Bridge  of  the  Georgia  Pacific  Railway  Company  across  the  Tombigbee 
River  at  Waverly,  Mississippi,  authorized  by  act  of  Congress  of  March 
1, 1887.  (The  act  of  April  2,  1888,  changes  the  name  of  this  company 
to  railway  instead  of  railroad.)  Approved  by  the  Secretary  of  War 
June  19, 1888.— (See  Appendix  W  W  20  ) 

r.  Bridge  of  the  Memphis  and  Charleston  Railroad  Company  across  the 
Tennessee  River  at  Chattanooga,  Tennessee,  authorized  by  act  of  Con- 
gress of  February  28,  1887.  Approved  bv  the  Secretary  of  War  July 
11,  1888.— (See  Appendix  W  W  21.) 

s.  Bridge  of  the  Kansas  City  and  Memphis  Railway  and  Bridge  Com- 
pany across  the  Mississppi  River  at  Memphis,  Tennessee,  authorized  by 
act  of  Congress  of  April  24,  1888.  Approved  by  the  Secretary  of  War 
August  23,  1888.— (See  Appeudix  W  W  22.) 

REPORTS      RESPECTING      INTERFERENCES      WITH      NAVIGATION      BY 
BRIDGES,   CAUSEWAYS,   AND   OTHER   STRUCTURES. 

To  comply  with  the  requirements  of  section  2  of  the  river  and  har- 
bor act  of  July  5,  1884,  aud  of  section  4  of  the  river  and  harbor  act  of 
August  5,  1886,  the  Secretary  of  War  transmitted  .to  Congress  Decem- 
ber 18,  1885,  February  24,  1887,  and  December  10,  1887.  copies  of  re- 
ports from  officers  in  charge  of  river  and  harbor  districts,  made  under 
orders  from  this  office,  of  instances  where  bridges,  causeways,  aud  other 
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a  of  erection  do  or  will  interfere  with  free 


"Wrtt  itv^t*  *****  printed  as  Senate  Ex.  Doc.  12,  Forty-ninth  Con- 
,***».  it^v  ^tjstMU.;  Swume*  Ex.  Doc.  105,  Forty-ninth  Congress,  second 
t,  ttwte«  Kx  Duo.  1-',  Fiftieth  Congress,  first  a 
.mm  .U«t«M»ilx  W  W  23.) 


-v  -.<m»«m>  >*tt»»  tiw  requirements  of  section  2  of  the  river  and  bar- 
v*.  .is*  •.■»  JttO"  ■>>  !-*>*>  Aa^  section  4  of  the  river  and  harbor  act  of  Au- 
,n«*-.s  -jSJts  :h»  Secretary  of  War  transmitted  to  Congress  February 
ik  >Sk  -v*Jk  January  3,  188S,  communications  from  this  Office  con- 
<Mfeit£  vi/s»tts  ifvm  officers  in  charge  of  river  and  harbor  districts  of 
■u«HN^itt  *uivb.  piers,  breakwaters,  oiother  works  built  by  the  United 

Sfeuw^tt  -«d  vH  votnuien'U  or  navigation  are  used,  occupied,  or  injured 
\,  ,.sN,HsK*iw**i*  or  individuals,  which  reports  were  printed  as  House  Ex. 

:  s^;,  _\J&.  Korty -^ixhth  Congress,  second  session,  and  House  Ex.  Doc  56, 

l'"HtaeUl  CvtMpestS  first  session. 
t3«k)  <Um  Aw>*ttdix  X  X) 

MISCELLANEOUS. 


■mttfHBUJW*  AND  BEPAIBS  OF  WASHINGTON  AQUEDUCT — INOHKAS- 
Uttfr  WATKM  SUPPLY  OF  THE  CITY  OF  WASHINGTON — ERECTION  OP 
WtBUt-WAYS  AT  THE   GREAT  FALLS  OF  THE  POTOMAC. 

VWItwc  tH  woarge,  Maj.  O.  J.  Lydecker,  Corps  of  Engineers,  with  Lieut. 
t,\  Hv4V  "iVwusenu,  Corps  of  Engineers,  under  his  immediate  orders. 

t.  W«wAt'itfftt>N  Aqueduct. — Tbe  appropriation  of  $20,000  has  been  ap- 
l^kO  *sU*uiU.  to  m.iinuiiiiiij:  tin1  iiqnfiliut  and  its  accessory  structures 
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extension  of  the  dam  at  the  Great  Falls  of  the  Potomac  across  Conn's 
Island  and  the  Virginia  Channel  to  the  Virginia  shore,  and  the  comple- 
tion of  the  whole  to  an  elevation  of  148  feet  above  mean  hi<*h  tide  at 
the  navy-yard,  this  elevation  being  about  15  inches  above  the  crest  of 
the  old  dam  across  the  Maryland  Channel  of  the  river;  secoud,  the 
extension  of  the  aqueduct  by  a  tunnel  20,G96.3  feet  long,  from  t  he  ter- 
minuft  of  the  conduit  at  Drover's  Uest  (distributing  reservoir)  to  the  site 
of  the  new  reservoir  near  Howard  University;  third,  construction  of  a 
new  reservoir  at  that  place  capable  of  holding  about  300,000,000  gal- 
lons ;  fourth,  making  the  necessary  main  connections  for  taking  the 
water  from  the  new  reservoir  into  the  system  of  supply  mains  for  the 
city. 

Operations  during  the  past  fiscal  year  were  coufiued  to  work  on  the 
tunnel  and  new  *-e*ervoir,  the  dam  having  been  completed  in  the  summer 
of  1886,  and  the  new  mains  laid  to  within  a  few  feet  of  the  proposed 
effluent  gate  house  at  the  new  reservoir. 

On  the  tunnel  work  was  carried  on  until  September  30, 1887,  when 
the  appropriation  became  exhausted,  all  work  was  stopped,  and  the 
tunnel  allowed  to  fill  with  water.  The  deficiency  act,  approved  March 
30,  1888,  appropriated  the  sum  of  $355,000  for  completing  the  tunnel, 
and  operations  were  at  once  resumed,  but  it  was  not  until  the  latter 
part  of  May  that  work  on  the  tnnnel  lining  was  well  started.  The 
length  of  tunnel  lined  during  the  year  was  3,959£  feet,  making,  to  June 
30,  1888,  the  total  length  lined  10,069£  feet ;  the  length  of  lining  remain- 
ing to  be  done  is  10,626.8  feet.  The  act  of  appropriation  requires  that 
the  work  appropriated  for  shall  be  completed  by  November  1, 1888,  but 
it  will  be  absolutely  impossible  to  comply  with  this  requirement,  and  it 
accordingly  becomes  a  question  whether  further  legislation  by  Congress 
▼ill  not  be  required  to  legalize  expenditures  made  from  this  appropria- 
tion after  the  specified  date. 

On  the  reservoir  the  work  under  contract  was  completed  by  the  end 
of  October,  1887,  the  principal  items  of  work  accomplished  during  the 
year  being  about  45,000  cubic  yards  of  excavation,  and  7,500  square  yards 
of  slope  paving.  The  construction  of  the  combined  influent  and  effluent 
fate-house,  and  the  completion  of  the  reservoir  slopes  in  its  vicinity, 
remains  to  be  done  before  water  can  be  let  into  the  reservoir,  but  this 
can  not  be  undertaken  until  the  tnnnel  contractors  finish  operations  at 
the  inlet  shaft  and  remove  their  plant  from  that  point ;  this  will  prob- 
ably be  accomplished  by  the  middle  of  August,  1888. 

July  1,  1867,  amount  unexpended  on  all  items  of  appropriations $493,802.24 

Amount  appropriated  by  act  of  March  30, 1888 355, 000. 00 

848, 802. 24 
July  1,  1388,  anion nt  expended  daring  fiscal  year,  exclusive 

of  outstanding  liabilities $298,607.59 

July  1,  1888,  outstanding  liabilities 43,908.08 

July  1,  1888,  amount  covered  by  existing  contracts 283, 522. 50 

626,038.17 

July  1,  1888,  balance  available  (less  $611.24  disbursed  directly  from  the 
United  States  Treasury  Department  for  advertising) 222, 764. 07 

At  this  writing  it  is  believed  that  the  above  will  suffice  for  the  com- 
pletion of  the  work  in  all  its  essential  parts,  and  therefore  no  estimate 
is  now  submitted  for  any  additioual  appropriation;  it  will  ultimately 
fee  necessary  to  provide  funds  for  properly  finishing  the  grounds  about 
the  Dew  reservoir,  and  for  snrfaee  work  at  the  several  tnnnel  shafts,  but 
the  requisite  amount  can  not  be  determined  accurately  at  present,  and 
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•iit-  matter  will  l>e  made  the  subject  of  a  special  communication  at  soma 
titer  date. 

(See  Appendix  Y  Y  2.) 

3.  Erection  of  Jixh-waye  at  Great  Falls  of  the  Potomac. — No  work  nan 
been  done,  on  the  fish-ways  during  the  past  fiscal  .year,  there  beingno 
•uflideut  appropriation  Cor  doing  any  useful  work.  The  deficiency  act. 
approved  February  1,  18SS,  appropriated  (25,000  for  their  completion, 
but  it  has  not  yet  been  settled  whether  Ibis  appropriation  is  to  be  dis 
bunted  under  the  directions  of  the  War  Department  or  directly  iu  the 
office  of  the  United  States  Commissioner  of  Fish  and  Fisheries. 

The  original  appropriation  for  the  work  was  §5lJ,(HH),  of  wbich  there 
had  been  expended  prior  to  June  30, 18SS,  the  sum  of  441,365.18,  leav- 
ing  ♦5,034.82  as  the  balance  then  available. 

The  money  statement  for  the  year  ending  June  30,  1888,  is  as  follows : 

July  1,1888,  amount available 15, 634.  Hi 

Amount  appropriated  by  act  of  February  1,1868 25,000.00 

30, 634. 8S 
July  1, 1888,  outstanding  liabilities  for  surveys  in  May  and  June.  1888 435.50 

July  l,1886,balauoe  available 30,199.32 

No  estimate  for  further  appropriation  is  submitted. 
(See  Appendix  YY  3.) 

IMPROVEMENT   AND  CARE  OF  PUBLIC    BUILDINGS   AND    GROUNDS    IS 
THE  DISTRICT   OF  COLUMBIA. 

Officer  in  charge,  Lieut  Col.  John  M.  Wilson,  Corps  of  Engiueerf. 
colonel,  V.  8.  Armv. 

1.  Improvement  and  care  .of  publir  Intihlingx  and  grounds  inthe  District 
of  Columbia. — At  the  Executive  Mansion  theontsideof  the  conservatory 
and  a  portion  of  the  outside  of  the  main  building  were  repainted  and  a 
number  of  rooms  and  halls  repainted  and  calcimined. 

The  tile  floor  of  the  main  vestibule  was  repaired  and  the  fresco  work 

i  ceiling  and  side  walls  cleaned  and  restored. 
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gniar  reservations,  except  one  at  the  northwest  corner  of  Pennsylvania 
avenue  and  Twentieth  street,  where  the  fence  was  allowed  to  remaiu 
for  the  present  at  the  request  of  citizens  living  in  the  vicinity. 

Extensive  improvements  were  made  at  the  grounds  around  new 
Pension  Building  and  at  the  Smithsonian  grounds.  At  the  latter,  2,983 
square  yards  of  asphalt  pavement  was  constructed  on  the  main  road 
between  Seventh  and  Twelfth  streets. 

Asphalt  walks  were  constructed  leading  to  and  around  the  Garfield 
statue. 

A  large  amount  of  work  was  done  at  Reservation  Number  Seventeen. 
New  roads  were  laid  out  and  constructed,  lawns  graded  and  seeded,  and 
a  number  of  trees  and  shrubs  planted. 

Water  was  introduced  into  three  reservations,  the  supply  at  the 
green-houses  largely  increased,  and  improvements  made  at  the  spring 
supplying  the  Capitol. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge  and 
to  his  estimates  and  recommendations  for  the  fiscal  year  ending  June 
30,1890. 

His  estimates  are  as  follows : 

For  improvement  and  care  of  publio  grounds $133,788.50 

For  compensation  of  persons  employed  on  public  buildings  and  grounds. .      51, 100. 00 
For  replacing  the  overhead  system  of  telegraph  wires  with  duplicate  six- 

conductor  underground  cable,  and  for  care  and  repair  of  existing  lines .  10, 000. 00 
For  contingent  ana  incidental  expenses  of  publio  buildings  and  grounds .  500  00 

195,388.50 

(See  Appendix  Z  Z  1.) 

2.  Underground  Telegraph  and  Telephone  Wires. — A  resolution  of  the 
Senate  of  March  26, 1888,  having  directed  the  Superintendent  of  Public 
Buildingsand  Grounds  to  report  to  that  body  a  comprehensive  system 
«tf  underground  wires  for  telegraph  and  telephone  service  to  connect 
the  several  Departments  and  Bureaus  of  the  Government  in  Washing- 
ton, a  report  from  Col.  John  M.  Wilson,  in  charge  of  public  buildings 
ana  grounds,  giving  in  detail  the  routes  for,  and  extent  of,  such  a  sys- 
tem as  would  embrace  all  the  required  points,  together  with  an  estimate 
if  its  cost,  was  submitted,  through  this  office,  and  printed  as  Senate  Ex. 
Doe.  No.  153,  Fiftieth  Congress,  first  session. 

(See  Appendix  Z  Z  2.) 

3.  Washington  Monument— By  direction  of  the  President,  as  con- 
tuned  in  Special  Orders  No.  76,  Headquarters  of  the  Army,  Adjutant 
General's  Office,  April  3, 1888,  Col.  John  M.  Wilson,  U.  S.  Army,  Lieu- 
tenant-colonel of  Engineers,  reported  on  the  4th  of  April,  1888,  to  the 
Joint  Commission  for  the  construction  of  the  Washington  Monument 
created  by  the  act  of  Congress  approved  August  2,  1876,  as  the  engineer 
in  charge  of  the  construction  of  the  Monument,  vice  Col.  Thos.  Lincoln 
Casey,  Corps  of  Engineers,  relieved  at  his  own  request.  By  act  of 
Congress,  approved  October  2,  1888,  known  as  the  sundry  civil  bill, 
the  Joint  Commission  above  referred  to  was  dissolved  at  its  own  re- 
quest,  and  the  Secretary  of  War  was  charged  with  the  custody,  care, 
and  protection  of  the  Monumeut,  and  on  October  6,  1888,  the  Secretaiy 
of  War  placed  nnder  the  supervision  of  the  Chief  of  Engineers  the 
general  charge  of  the  same. 

The  last  report  made  by  Colonel  Casey  to  the  Joint  Commission  was 
bted  December  1 ,  1887,  and  was  submitted  to  Congress  on  December 
17, 1887. 

Since  December  1,  1887,  about  120,000  cubic  yards  of  earth  has  been 
leposited  in  position,  under  contract,  in  constructing  an  earthen  em- 
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.-._iM.-k  .i»mi  uf  Houutneot,  milking  in  all  about  205,000  oabio 
.La.%.ct«*B-ie*iuu«ier  :ue  «a  tract  The  embankment  when  completed 
v*ltfcJi  .nMOi  -."^T.  U_  cubic  yards.  The  steam  machinery  and  the 
.«..-.  -A'".  ■i*tn  J*ve  iieeu  put  in  running  order,  and  the  elevator 
..<_  miiuki;    "uuvcced  therewith  will  bo  started  at  an  early  day. 

"■h    ■-.  !»..'*■.  .-ju  ji'  ^  marble  lodge-bouse,  to  be  erected  at  the  ex- 
,    >.     .     >i    *  .uiiiu^wu  Monument  Society  at  a  coat  of  $10,720,  was 
...  ,k„vu.,  iinivr  .vutKk't,  early  in  April  upon  a  site  about  40  feet  from   ; 

v    u- ulu,  ia."  ;t»  location  having  been  subsequently  changed,  by  j 

u.A..    .  'ik  Hoiium«it  Couunisaiou,  to  a  point  about  4S0  feet  cast  of  i 

i,  'ivi nui.  .u  .tu  additional  expense  of  $930,  which  was  allowed  the  I 

,l.,    v..-. >  >>  :tw  I'otiiimssion,  work  was  suspend:^  in  May,  but  was  j 
.*.. .....  -oiij    u  Juuo  at  the  new  site,  and  has  been  continued  in  a  sat- 

m^.i  ...    uttiitivi.     At  the  close  of  September,  1883,  the  walls  of  the  | 
v-u-i'n  niv  :u\trly  completed,  j 

I,.,.;,,,  ,uv  ;>iv#rut  tlseal  year  it  is  proposed  to  continue  the  improve- 
.„ .. .    .    ho  t;tvund«,  to  complete  the  new  lodge,  to  insert  iu  the  walls  of 

:,     iv-.i.uuout  the  memorial  stones  on  band,  and  to  maintain  iu  good 
,»a  .  .  .tv  auwainory  connected  with  the  elevator  and  the  electric  lights. 
V.ivuiiou  i»  invited  to  the  detailed  report  ot  the  officer  in  charge, 
utu   o  hi*  ruinates  for  the  fiscal  year  ending  June  30, 1890. 
Ill*  cttltuMtes  are  as  follows : 

>V,  »MM  «tf  ««Mploy«« $8,160.00 

^Wfc*l,li4tli*.*vuiiU£«iol««,  «to 2,340.00 

10,500.00 

wku4  Dxowubur  1, 18a7 74,9-27.01 

t^toftitod  by  Mt  of  October  2,  1888 27,600.09 

102,  427. 6t 

*\waitml  up  i"  BeptemhwSO,  IStfl 844,853.0-2 

,ui*cvU  livPiiMinacoarnKMe 30,074.59 

74,!)27.ei 


lutwr  8,  188B -J7.S00.on 


KB 


?-' 
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The  project  for  this  improvement  consists  ill  repairing  old  trails,  and 
in  the  construction  of  substantial  roads  about  18  feet  in  width,  well 
crowned,  ditched,  and  drained,  with  easy  grades  and,  where  necessary, 
covered  with  gravel  or  broken  rock ;  also,  the  building  of  good  bridges 
ever  the  streams;  the  permanent  roads  to  cover  a  circuit  of  about  145 
miles,  extending  from  the  Park  line  at  Gardiner,  Mont,  to  the  Mammoth 
Hoi  Springs,  thence  to  Norris  Geyser  Basin,  thence  to  Upper  Geyser 
Basin,  thence  to  Yellowstone  Lake  via  Shoshone  Lake,  across  the 
great  continental  divide  of  the  Eocky  Mountains,  thence  along  the  Yel- 
lowstone Lake  and  Yellowstone Eiver,  via  the  Falls  and  the  Grand  Caiion 
to  Taney's,  thence  to  the  Mammoth  Hot  Springs.  In  addition,  a  cross- 
road from  the  west  line  of  the  Park  to  the  Firehole  Basin,  a  road  from 
Taney's  to  the  east  line  of  the  Park,  and  a  number  of  short  branch  roads 
and  trails  from  the  intersection  of  the  above-named  roads  to  minor  ob- 
jects of  interest  off  the  main  lines  of  travel ;  in  all,  about  225  miles  of 
new  road,  about  twenty  large  and  fifty  small  bridges,  and  many  cul- 
verts are  contemplated  in  the  project. 

The  cost  of  completion  of  the  project  was  estimated  in  the  last  Annual 
Beport  as  $250,000.  Deducting  from  this  the  appropriation  made  by  act 
approved  March  3, 1887,  the  cost  of  completion  reduces  to  $230,000. 

Total  expended  upon  the  project  to  the  close  of  the  fiscal  year  ending 
June  30, 1888,  $109,779.42. 

The  work  performed  under  this  project  may  be  briefly  stated  as  fol- 
lows: 


of  new  road  built 58$ 

Wlesof  old  roads  (original  wagon  trails)  repaired 90 

Miles  of  new  roads  repaired,  about 45$ 

Inober  of  large  bridges  built 6 

of  small  bridges  built 13 


tod  many  culverts. 

Some  of  the  new  work  was  through  heavy  rock  cutting.    The  sum 
of  $130,000  asked  for  the  fiscal  year  ending  June  30, 1890,  is  to  be  ex- 

Ended  towards  completing  the  circuit  of  main  road  from  the  Mammoth 
>t  Spriugs  via  Upper  Geyser  Basin,  Shoshone  and  Yellowstone  lakes, 
Ike  Falls  and  Yancy's,  about  145  miles,  of  which  58£  miles  have  been 
completed;  in  improving  and  completing  roads  already  built  or  com- 
menced ;  in  repairing  old  trails  where  absolutely  necessary ;  in  purchas- 
ing a  portable  saw-inill  aud  rock  crasher;  and  in  building  a  warehouse 
for  tools  and  supplies,  a  small  office,  a  stable,  and  a  house  for  the  over- 
aeer  in  summer  and  the  watchman  in  winter. 

Owing  to  the  late  date  at  which  appropriations  are  frequently  made 
ky  Congress,  the  season  when  expenditures  can  be  made  to  the  best  ad- 
nntage  is  lost  for  the  fiscal  year ;  for  that  reason,  in  order  that  the 
work  may  be  done  at  the  most  favorable  time,  it  is  earnestly  recom- 
Jteoded  that  future  appropriations  for  this  object  be  made  without 

lit,  as  in  the  case  of  each  of  the  items  of  river  and  harbor  acts. 

Jaouot  appropriated  by  act  of  March  3,  1887 $20,000.00 

Jthr  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of 

Abilities  outstanding  July  1,  1887 $19,716.84 

rMr  ].  1888,  ontetanding  liabilities 283.16 

20,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 230, 000. 00 

Asioont  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1890  130, 000.  jOO 
Itbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
acts  of  1866  and  1867. 


(8ee  Appendix  A  A  A.) 
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A  table  showing  tbe  monthly  means  of  water-levels  from  Jane  30, 1887, 
to  .June  30,  1888,  at  Charlotte,  Erie,  Cleveland,  Milwaukee,  Escanaba,' 
Band  Beach,  Marquette,  and  Sault  Ste.  Marie,  being  a  continuation  of 
that  published  in  the  last  annual  report,  and  also  tables  and  diagrams 
showing  yearly  means  of  water-levels  from  1860  to  1887,  will  be  found  in 
Appendix  B  B  B  1. 


Under  the  supervision  of  this  office  additions  have  been  made  to  each 
of  tbe  following  engraved  chart  plates  : 

North  end  of  Lake  Michigan ; 

Strait*  of  Mackiuai; ; 

Beaver  Island  Group. 
During  the  year  8,897  charts  were  issned  under  tbe  supervision  of 
Lient.  Col.  O.  M.  Poe,  Corps  of  Engineers,  1,527  of  which  were  sold  at 
30  cents  each,  and  the  amount,  $458.10,  turned  into  the  Treasury. 

Owing  to  changes  in  channels,  the  discovery  of  previously  unknown 
dangers,  and  the  extension  of  works  of  river  and  harbor  improvement, 
many  of  the  charts  require  additions  and  corrections  in  order  to  render 
them  of  the  greatest  service.  In  some  cases  limited  surveys  will  be  re* 
quired  to  obtain  the  requisite  data.  Considering  the  extensive  use 
made  of  the  charts  and  their  recognized  value  to  the  lake  marine,  it  u 
recommended  that  the  sum  of  $10,000  be  annually  appropriated  for  the 
purpose  of  making  tbe  necessary  surveys  and  for  correcting  the  en- 
graved plates,  in  addition  to  the  amount  appropriated  for  electrotyping 
the  plates  and  for  chart  printing.  The  recommendations  of  last  year 
are  repeated  in  this  respect. 

Amount  appropriated  by  act  of  March '3,  1<M7 92,000.00 

June  30,  lSd-",  iinioum  upencteddnilhlgtlM  fiscal  year 1,797.38 
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Lieut.  John  Biddle,  at  headquarters  Department  of  Dakota,  to  De- 
cember 15, 1887. 

Lieut.  William  0.  Langfltt,  at  headquarters  Department  of  the  Co- 
lombia. 

Lieut.  Hiram  M.  Ohittenden,  •  at  headquarters  Department  of  the 
Platte,  from  July  16, 1887. 

Also,  Lieut.  James  E.  Runcie,  First  U.  S.  Artillery,  acting  engineer 
officer  at  headquarters  Division  of  the  Pacific. 

Capt.  W.  L.  Marshall,  engineer  officer,  Military  Division  of  the  Mis- 
souri, reports  that  the  work  of  his  office  has  consisted  in  collecting,  com- 
piling, and  platting  geographical  information  for  the  improvement  of 
existing  maps  and  in  making  copies  of  maps  of  military  and  Indian  res- 
ervations, poets,  scouts,  and  reconnaissances  for  use  at  division  head*, 
quarters. 

(See  Appendix  0  0  C  I.) 

Lieut.  William  G.  Langfltt,  engineer  officer,  Department  of  the  Co- 
lombia, reports  the  determination  of  the  western  boundary  of  the  Van- 
couver Military  Reserve  to  aid  the  post  quartermaster  in  removing 
encroaching  persons;  an  estimate  for  increased  water  supply  for  Fort 
Spokane,  together  with  a  resurvey  of  that  reservation ;  a  resurvey  of  the 
Fort  Townsend  Military  Reservation.  Many*  maps,  plans,  etc,  have 
been  prepared  and  issued  to  officers  of  the  department. 

The  department  map  was  corrected  to  December,  1887,  and  forwarded 
to  the  Chief  of  Engineers,  to  be  used  in  preparing  a  new  edition.  A 
nap  of  Alaska  has  been  projected  and  its  compilation  started. 

Additions  and  corrections  are  constantly  being  made  to  the  depart- 
nent  map  to  add  to  its  efficiency  and  correctness. 

(See  Appendix  O  0  0  2.) 

Lieut.  James  E.  Runcie,  First  U.  S.  Artillery,  acting  engineer  officer, 
Division  of  the  Pacific,  reports  that  the  following  have  been  made : 

Map  of  a  portion  of  California  south  of  Mojave  Junction ;  drawings 
of  plant  and  machinery  used  in  the  manufacture  of  high  explosives ; 
surveys  for  new  water  supply  for  Fort  Gaston,  Gal.,  and  for  a  telegraph 
Kne  thence  to  Areata,  with  report ;  surveys  for  a  sewerage  system  at 
Fort  Haachuca,  Ariz.,  with  exhaustive  report  and  drawings ;  that  the 
land-office  map  of  California  has  been  corrected ;  the  projection  for  the 
map  for  the  Department  of  Arizona  and  the  District  of  New  Mexico 
calculated,  and  that  for  a  new  map  of  the  Department  of  California 
calculated  and  laid  out ;  and  data  collected  for  correcting  the  maps  of 
the  division,  as  well  as  for  the  correction  and  compilation  of  map  of 
.  Fort  McDermit,  Nev.,  and  Fort  Bid  well,  Cal. 

(See  Appendix  C  C  C  3.) 

Lieut.  H.  M.  Chittenden,  engineer  officer,  Department  of  the  Platte, 
ft[K>rt8  that  the  field  work  and  work  outside  the  office  during  the  year 
has  consisted  of — 

1.  A  survey,  relocation,  and  marking  of  the  boundaries  of  the  Fort 
Niobrara  Military  Reservation. 

2.  A  survey  of  the  department  rifle  range,  at  Bellevuo,  Nebr. 

3.  Copying  the  records  in  the  United  States  land-office  at  Cheyenue, 
Wyo.,  to  obtain  information  for  a  department  map. 

i.  Superintending  the  construction  of  a  system  of  water-works  for 
Tort  Bridger,  Wyo. 
The  office  work  has  consisted  of— 
1.  Preparation  of  a  map  of  Fort  Niobrara  Military  Reservation. 


BTATBMBCT  SHOWING  THE  BASK  AXD  THE  DITTIES  OF  OFFIC1 
TflE  COBPS  OF  EXGlXEEKs  DCBING  THE  FISCAL  TEAK  ESCDit 
30,1*36. 


i.-*!)  chief  or 


III  command  of  the  Corps  of  Engineera  and  in  char; 
Engineer  Department.  Charged  with  the  saner 
socb  nutters  connected  ™itn  construction  of  jel 
other  works  at  South  Pass,  Mississippi  Biver,  a> 
the  action  of  tLe  Secretary  of  War.  Member 
CommiMion  to  enperviae  the  construction  of  tl 
ington  National  Mouament.  Member  of  the  Ligl 
Board.  Betired  from  active  service  oti  J  nne  30, 
der  the  provisions  of  the  act  of  Congress  approi 
30,  UK. 


■  Wool,  V«,  ■  Caswell,  N.  C, 


In  charge  of  Eoiis  uuui,  **-i  tuwon,  i*.  t*.,  j 
Snmter,  iiudJuliusuu.  S.  C. ;  Oglethorpe  and  Pali 
and  Clinch,  Fla,,  and  of  the:  construction  of  For! 
worth,  Touipkms  ami  it*  butteries,  S.  Y.;  Mem 
and  Castle  Pinckney,  8.  C.  In  charge  of  the  t 
ment  of  the  harbors  at  Charleston,  8.  C,  and  S 
and  Brnnswick,  Ga.  In  charge  of  the  improvi 
Ashley  River  ami  \V\qip™  Cur,  S.  C. ;  Cumberlan 
Ga.  and  Fla.;  Savannah  and  Alt  am  aha  rivers, 
merlj  Marsh,  Ga.,  and  Edisto  and  Salkahatchi 
8.C.  Jncliargei.it  preliminary  examinations  of  8 
Biver  from  Dohnv  Island  to  Duboy  Bar,  Ga.,  an 
Fork  of  the  Edisto  Biver,  8.  C.    In  charge    ' 
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K   AX1>  NAME. 


COLONELS. 

;ont  imied.) 


.Parke 

Major-General. 


H.  Mendell 


L.  Abbot 

Brig.  General, 


a  P.  Craighill 


DUTIES. 


ENG& 


of  the  Light-House  Board.  Member  of  Boards  of  Engi- 
neer Officers  on' the  construction  of  bridges  across  Staten 
Island  Sound  (known  as  Arthur  Kill),  and  the  Kill  Yon 
Kull,  and  for  the  examination  of  certain  named  officers 
of  the  Corps  of  Engineers,  with  view  to  their  promotion. 

On  duty  in  office  of  the  Chief  of  Engineers.  Detached ;  Su- 
perintendent of  the  Military  Academy.  Member  of  Board 
for  the  purpose  of  considering  the  limits  on  the  south  of 
the  reservation  at  the  Post  of  West  Point,  N.  Y. 

In  charge  of  Fort  Wmfield  Scott,  Fort  on  Aicatraz  Island, 
batteries  at  Fort  Mason,  and  defenses  at  Lime  Point,  and 
fortifications  at  Angel  Island,  San  Francisco  Bay,  and  at 
San  Diego,  Cal.  Supervising  Engineer  over  districts  em- 
bracing works  in  charge  of  Majors  Benyaurd,  Jones, 
Hener,  and  Handbury,  and  Captains  Powell,  Pay  son,  and 
Young.  Iu  charge  of  the  improvement  of  the  harbors  at 
Oakland  and  Redwood,  Cal.  To  investigate  causes  tend- 
ing to  decrease  depth  of  water  and  diminish  the  commer- 
cial value  of  San  Francisco  Harbor.  In  charge  of  survey 
of  San  Francisco  Harbor,  San  Pablo  and  Suisun  bays, 
Strait  of  Carquiuez,  and  mouths  of  San  Joaquiu  and  Sac- 
ramento rivers,  Cal.  In  charge  of  the  removal  of  wreck 
of  steamer  Escambia  from  entrance  to  San  Francisco 
Harbor. 

Member  of  The  Board  of  Engineers.  In  charge  of  certain 
experiments  with  torpedoes.  Member  of  Board  of  Visit- 
ors for  Engineer  School  of  Application  at  Willets  Point, 
N.  Y.  Member  of  Board  of  Officers  and  Civilians  to  ex- 
amine and  report  at  what  ports  fortifications  or  other 
defenses  are  most  urgeutly  required,  etc.  In  temporary 
charge  of  Forts  Wool,  va.;  Caswell,  N.  C. ;  Moultrie,  Sum- 
ter, and  Johnson,  S.  C;  Oglethorpe  and  Pulaski,  Ga.,  and 
Clinch,  Fla.,  and  of  the  construction  of  Forts  Wads  worth, 
Tompkins  und  its  batteries,  N.  Y. ;  Monroe,  Va.,  and  Cas- 
tle Pinckney,  S.  C.  In  temporary  charge  of  the  improve- 
ment of  the  harbors  at  Charleston,  S.  C,  and  Savannah 
and  Brunswick,  Ga.  In  temporary  charge  of  the  im- 
provement of  Ashley  River  and  Wappoo  Cut,  S.  C;  Cum- 
berland Sound,  Ga.  and  Fla. ;  Savannah  and  Altamaha 
rivers,  and  Ronierly  Marsh,  Ga.,  and  Edisto  and  Salka- 
hatchie  rivers,  S.  C.  In  temporary  charge  of  prelimi- 
nary examination  of  North  Fork  of  the  Edisto  River, 
S.C. 

In  temporary  charge  of  removal  of  wreck  of  trading  boat 
in  Cheehaw  River,  and  of  wreck  of  steamer  Alice  Clark 
from  the  channel  of  inside  passage  below  Charleston, 
S.  C.  To  examine  and  report  upon  the  site  of  the  new 
bride  across  Arthur  Kill.  Member  of  Boards  of  Engineer 
Officers  to  consider  and  report  upon  location  and  plans  of 
bridge  across  the  Mississippi  River  at  Dubuque,  Iowa, 
and  for  the  examination  of  certain  named  officers  of  the 
Corps  of  Engineers,  with  view  to  their  promotion. 

Member  of  The  Board  of  Engineers.  In  charge  of  Fort  Car- 
roll and  the  construction  of  Fort  McHenry,  Md.  Supervis- 
ing engineer  over  districts  embracing  works  in  charge  of 
Captains  Hinman,  Bixby,  and  Black,  Lieutenants  Abbot 
and  Carter,  and  Mr.  S.  T.  Abert.  In  charge  of  the  im- 
provement of  the  harbors  at  Baltimore  and  Annapolis, 
Md.  In  charge  of  harbor  of  refuge  at  mouth  of  Great 
Kanawha  River,  West  Virginia.    In  charge  of  the  im- 


<m  James  River,  Virginia,  and  Kew 

IVw  Virginia,  and  Great  Kanawha  ai 

jpnia,  and  of  the  work  of  rebnildini 

£  head  of  Chesapeake  Bay.     In  chl 

_  j»  the  peninsula  of  Maryland  and 

i  p  ■  isienn  by  canal  the  waters  of  the  Delawa 
M^H  (m*«-  In  charge  of  preliminary  inve 
mm  .*  ia*L  enver.  West  Virginia.  In  charge  0 
_HMrt<r  investigations  and  surveys  of  Meadov 
■mho  ctvses.  W  est  Virginia.  In  charge  of  remo 
a  1  -  j»  wtuoner  Dortai  and  Eliia  from  Pasqn 
am,  vac  Eliiabeth  City,  N.  C,  and  of  barge  Sat 
•i^»._»  ftint;  light-house,  Chesapeake  Bay.  To  ei 
Mpam  uif  ronstrnction  of  bridge  across  Great ', 
^**m<+t  U  Point  Pleasant,  W.  Va.  Member  of  1 
11  najinitet  ottcers  on  furtherimproveiaentof  Capi 
'&•■«-.  $.  C. :  en  improvement  of  the  Potomac  Kit 
11^1;  irf  Washington,  D.  C. ;  on  snbject  of  perm 
.MJJ.L111  nwii  -f  Prls— ir-  Fi --r  and  Bay:  on  con 
:■*■>*  xtw  tacks  at  tbeCaecadea,  Colombia  Hirer,  Or 
eat  t»  wWieVt*  and  report  upon  Joint  Resolutioi 
sax.  1, 13*  La  relation  to  the  Delaware  River  betwec 
«u  i*C  Fniianieipbia,  Pa.,  and  Camden,  N.  J.  Mi 
jt  Mvdkkj  Bwarvt  to  State  Harbor  Commission  of 
jaik.  Pottiaiwath.  and  Norfolk  County,  Va.  In  tt 
tw?  «gMr^ef  the  improvement  of  the  barbor  at  No] 
and.  si*  asccoavh  to  Norfolk  Harbor  and  the  U 
JUtW  N*«  Yard.  Va.  In  temporary  charge  of  tb 
jancam  ef  the  Blackwater,  Nottoway,  Archer's  1 
Mkl  Ji^pMaawrtfx  river*.  Va..  and  Meberrin  River.  ( 
•.Mtv-i  Swud.  Cesuyok  and  Edenton  bays,  and  North  J 
Sw.  S.  C  and  Seni  Landing  River,  Va.  and  N.  C 
-.wai-jra"  v-harjptof  preliminary  examination  of  A. 
:ocSv*e".  X.C.  aad  preliminary  em  mi  oat  ion  and  si 
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Canal.  In  charge  «f  si.  U lair  Flats  Canal  mid  St.  Mary's 
Foils  Canal,  Mich.  In  charge  of  issuing  charts  of  North- 
ern ami  North  western  lakes,  and  of  water-level  observa- 
tions on  Lake  Huron.  In  charge  of  preliminary  exami- 
nations of  bar  in  St.  Clair  River,  opposite  Saint  Clair 
City,  North  River  between  Essex  and  North  bridges,  Bid  - 
die's  Point  at  Maekiuae  Harbor,  Harbor  at  ForestviUe, 
Lake  Huron,  and  I'inepog  River,  Mich.  Iu  charge  of  pre- 
liminary examinations  anil  surveys  of  Rouge  River  at  its 
junction  with  Detroit  River,  and  nu  tho  river  to  the 
bridge  of  tho  Saint  Luiii.s  and  Wabash  Railroad;  aod  of 
mouth  of  Black  River,  Mich.  In  charge  of  survey  of  his- 
toric grounds,  eto.,  referred  to  in  the  act  of  Congress 
approved  May  84,  1888.  To  supervisimnd  personally  ex- 
amine the  construction  ill'  bridge  acro.-s  tlio  west  channel 
of  the  Detroit  River  to  connect  Belle  Isle  Park  with  the 
mainland,  ami  to  exercise  supervision  of  construction  of 
bridgeacrossSnintc  Marie  River,  Jl  ieh.  Member  of  Boards 
of  Engineer  Officers  upon  plan  nrid  estiinalo  lor  a  lock  at 
or  near  tho  Lower  Island  at  NoshviUe,  tot  improving 
Cumberland  River,  Tenn.,  and  to  examine  and  report 
npon  plans  and  location  .if  propmod  bridge  across  tho 
Ohio  River  between  Cincinnati.  Ohio,  aud  Newport,  Ky. 

Member  of  The  Heard  of  Engineers.  In  charge  of  Forts 
Griswold  and  Hale,  Conn.,  and  Lafayette,  N.  Y.,  and  of 
the  construction  of  Forts  Trumbull,  Conu.,  and  Col  U  tubus, 
Wood,  Wodswotth,  and  Tompkins  anil  its  butteries,  N.  Y. ; 
Caatla  Williams,  South  J5;i  1  tcry,  new  Barbette  Battery  and 
sea-wall  at  Governor"*  I.-laml.  N.  Y.,  and  of  permanent 
platforms  for  [node  in  cannon  <■£  I  a  rye  en  liber.  In  charge 
of  the  improve  n  lent  of  1  ha  harbors  of  New  London,  Clin- 
ton, New  Haven,  Milfnrd,  Uridgenort,  Black  Rock,  Soatb- 
porl,  Stamford, anil  N'orwalk,  Conn.,  and  Port  Jefferson, 
Greonport,  Maiii:iiiin,-i  k,  I'm-i  Chester,  New  Kochelle,  aud 
of  Echo  *II  arbor,  N.  Y.T  aud  of  the  construction  of  break- 
water at  Now  Haven,  Conn.  In  charge  of  the  improve- 
ment of  the  rivers  llousalonic  and  Thames,  Conn., Con- 
necticut, Mass.  and  Conn.,  Flushing  Bay,  and  East 
Chester  Creek,  N.  Y.  In  eh  urge  of  the  manufacture  and 
supply  of  roastii.  In  charge  of  preliminary  examination 
of  Peter's  Neck  Bay,  N.  Y.  In  charge  of  preliminary  ex- 
aminations and  surveys  of  Five  Mile  River  and  Duck  Isl- 
and harbors,  Conn.,  and  Glen  Cove  Harbor,  N.  Y.  In 
charge  of  removal  of  wreck  of  scow  Gtorgt  C.  Bloomer  in 
Connecticut  River  :tt.  Hartford,  Couu. ;  of  wreck  of 
sehoouer  II.  II.  linl'j  in  Connecticut  Rivet  near  Say  brook 
Point ;  of  wreck  of  schooner  /-,'uijm.i  ,'.  Hii/yina,  near  Peu- 
tield's  Reef,  and  of  wreck  of  sc  lion  tier  Loiiite  Bliti,  at  Corn- 
held  Shoal,  Long  Island  Sound.  Member  of  Board  of 
Visitors  for  Engineer  School  of  Application  at  Willets 
Point,  N.  Y. 

On  sick  leaveof  absence. 

In  charge  of  Fort  Mifflin,  Pa.,  aud  mortar  battery  thereat; 
Fort  Delaware,  and  fort  and  mortar  battery  opposite  Fort 
Delaware,  Del.,  battery  and  mortar  buttery  at  Finn's 
Poiut,  and  site  for  defenses  at  Red  Hank,  N.  J.  In  charge 
of  tho  Improvement  of  tbu  harbor  at  Delaware  Break- 
water ;  ice-harbors  ;it  Marcus  Hook,  Pa.,  and  the  head  of 
Delaware  Bay;  of  the  Salem,  Rancocas,  and  Raccoon 
rivers,  and  Cobansoy,   Mantua,  and  Woodbury  creeks, 
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Member  of  Tim  Hnm-d  of  KugihEcrs.  In  charge  of  Fort  at 
Sandy  Hook,  K.  J-,  aud  t>r't  lie  construction  of  Fort  Ham- 
ilton and  additional  l.al  ti-rii-n,  anil  Mortar  Battery  at  Fort 
Hamilton,  N.  T.  In  abWge  of  Om  improvement  of  the 
Larbors  of  Now  York,  Humlinit,  mid  s a  liberties.  N.  Y. 
In  charge  of  the  improvement  .il  the  1  Ind.soii  and  Harleui 
rivers  and  Sheep-in - n ■  L  anil  Ciinarsie  hays,  X.  Y. ;  Baritan 
Bay,  N.  J.;  channel  in  ("iowunot.  Hay  and  Buttermilk 
Chan  no] ;  channel  I'rt'.v.m  St  ate n  Island  ami  New  Jersey, 
and  deepening  Gednev's  Cliaunol.  and  Newtown  Creek 
and  Sumpawamts  Inlet,  N.  Y_.  In  charge  »f  the  removal  of 
ooatrnotionsinEnst  liiv.T.md  I  Jell  Gale,  N.  Y.  In  charge 
of  removal  of  wreck  --t'slr,.  .p  l.iicomotirt  in  ]  Inchon  River, 
and  of  wreck  of  liai'k  \>«ii-ksii.p  in  Main  Ship  Channel,  New 
York  Harbor,  and  of  wreck  id  cui>a!-b"at  from  Horloni 
River  at  High  Bridge.  In  charge  of  preliminary  exami- 
nation of  channel  be  l  wren  Jamaica  Bay  and  Rockaway 
Inlet,  and  of  die  East  River,  N.  Y.  In  charge  of  prelimi- 
nary examinations  and  surveys  of  Hudson  River  between 
New  Baltimore  and  Co.isackic,  and  of  tho  mouth  of  Pat- 
chnujre  River,  N.  Y.  In  charge  uf  preliminary  examina- 
tion or  survey  offspring  Creek.  N.  Y.  To  exercise  super- 
vision over  const  niilion  of  bridge  acru*s  the  East  River 
between  the  city  of  Nriv  York  and  Long  Island.  Member 
.  of  Board  of  Visitor*  for  Engineer  Siln.«>l  of  Application  at 
Willets  Point,  N.  Y.  Member  of  Board*  of  Engineer  Offi- 
cers on  subject  of  permanent  improvement  of  Delaware 
River  anil  Hay,  and  on  harbor  at  Atlantic  City,  N.  J.  In- 
spected the  works  of  river  and  harbor  improvement  in 
charge  of  Major*  Ernst  and  Pnmrell  u nil  Captains  Hoxie, 

Talier,  and  Black. 
In  charge  of  Public  Buildings  and  Grounds  in  the  District 
of  Columbia,  with  the  rank  of  Colonel.     In  charge  of  the 
improvements  over  the  grave  of  Thomas  Jefferson   at 


of  the  late  President  James  A.  Garfield  ,  ui  »  uiuuuiuduu 
at  Washington's  Headquarters,  at  N'ewburgh,  N.  Y. ;  of 
the  erection  of  a  monument  to  mark  the  birth-place  of 
George  Washington;  of  the  erection  of  building  for  the 
Army  Medical  Museum  and  Library,  and  of  the  erection 
of  monuments  or  memorial  tablets  for  the  proper  mark: 
ing  of  the  position  of  each  of  the  commands  of  the  Regu- 
lar Arm;  engaged  at  Gettysburg.  In  charge  of  the  con- 
struction of  tho  Washington  Monument.  To  report  to  the 
United  States  Senate  a  comprehensive  system  of  under- 
ground wires,  for  telegraph  and  telephone  service,  to  con- 
nect the  several  Departments  and  Bureaus  of  theGovern- 

Offlce 


In  charge  of  the  improvement  of  the  rivers  Tennessee, 
Tenn.,  Ala.,  and  Ky,;  Cnmberland  above  and  below  Nash- 
ville, Ky.  and  Tenn. ;  Hiawassee,  Caney  Fork,  Dnck, 
French  Broad,  Clinch,  and  Little  Tennessee,  Tenn.,  and 
Month  Fork  of  the  Cum  norland,  Ky.  In  charge  of  prelim- 
inary examinations  and  surveys  of  O bey's  River  from  the 
point  where  improvements  have  heretofore  been  made  to 
the  mouth  of  the  West  Fork, Tenn., and  of  Bear  Creek, 
Miss.  Member  of  Boards  of  Engineer  Officers  to  con- 
sider and  report  upon  new  plans  for  the  proposed  bridge 
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sloop  Loco w oi in  in  Hudson  ]{ivi>r;  of  wreck  of  bark  tjulck- 
tlep  in  Main  Ship  Channel,  New  York  Harbor,  and  of 
wreck  of  canal-boat  in  Harlem  River  at  High  Bridge. 
In  temporary  cliar^i;  •>(  preliminary  examination  or  sur- 
vey of  Spring  Creek,  N.  Y.  In  temporary  charge  of  sur- 
vey of  Hudson  River  between  New  Baltimore  and  Cox- 
saekie,  S.  Y.  To  temporarily  exercise  supervision  over 
construction  of  bridee.  ;n:inss  tbe  En.st.  liner  between  the 
oity  of  New  York  and  J. mil;  inland. 
MeinlnTiii'tliu  Jii^:-.M|i[ii  Kivi  [-Coni [illusion  created  by  net 
of  Conprcas  approved  June  ■>*,  1H7K  Member  and  Presi- 
dent 01  tbe  Missinni  River  Cmn  mission,  created  by  act  of 
Congress  approved  July  o,  lHeM.  Member  of  Board  of 
Engineer  Officers  to  consider  and  report  upon  the  con- 
•traction  of  bridges  across  I  bo  Mis-oivi  River  between  its 
mouth  and  the  month  of  Dakota  or  James  River;  across 
the  Mississippi  River  between  Saint.  Paul,  Minn.,  and 
Natchez,  Mia*.  ;  nod  una  tbo  Illinois  River  between  its 
month  and  I.n  Salle,  III.  To  exercise  supervision  over 
the  construction  of  Undoes  across  the  Missouri  River  at 
or  near  Sioux  City.  Iowa  ;  opposite  to  or  within  the  cor- 
porate limits  of  Nebraska  Cily,  Nebr.,  and  between  the 
'•'is  of  Omaha,  NVIjiv,  and  Council  Bluffs,  Iowa.      Engi- 


McClary,  and  batteries  ai  Portland  Head  and  Gerriah's 
Island,  Me.,  and  l'urt  Constitution  mid  battery  at  Jerry's 
Point,  N.  H.,  and  of  construction  of  Fort  Preb'le,  Me.  In 
charge  of  the  LnpIOTHMOl  of  the  harbors  at  Bangor,  Bel- 
fast, Rockland,  Portland,  mid  York,  Me.,  and  Portsmouth, 
N.  H.,  and  harbor  of  refuge  at  Liltle  Harbor,  N.  H.  In 
charge  of  the  iiiinrriviriiie.nl  of  Ibe  river.sTenobscot,  Keune- 
bunk.Saco,  anil  Nnrrii^[iugii*,  Me.,  and  Cueheco,  ti.  H. ; 
Siil'O  Ri  ler  Breakwater.  Lnlni  (Jnrinnel,  Moose-a-bec  liar, 
and  channel  in  Back  (Jove,  Portland,  Me.  In  charge  of 
preliminary  exaininatious  of  Big  Rapids  of  St.  John's 
River;  St..  George's  River  from  Warren  to  Thorn aston,  and  • 
Matinicus  Isle  with  view  to  harbor  of  refnge,  Me.  In 
charge  of  preliminary  examinations  and  surveys  of  Baga- 
dtieo  River  between  Penobscot  and  Brooksvillo ;  Camden 

and  Rockport  harbors;  K. mi.  1 River  at  Batn.aud  from 

Augusta  lo  lower- cnid  i,  f  Perk  iu's  Island;  Penobscot  River 
from  Bangor  to  liiit-ksport  Narrows;  St.  Croix  River  from 
Perry  Point  Bridge  at  Calais  to  Breakwater  Ledge,  and 
Bar  Harbor,  with  view  to  establishing  breakwater,  etc.. 
Me.,  and  Bellamy  River,  N.  H.  In  charge  of  surveys  of 
Bagadnce  River  between  Peunl.se.il  ainl  Bionksville',  Cam- 
den and  Bock  port  harbors  ;  Keiiueliec  River  at  Bath,  and 
from  Augusta  to  lower  end  of  Perkin's  Island  ;  Penobscot 
Eiver  from  Bangor  to  Bocksport  Narrows,  Me. 


In  eliar/ue  of  tbe  improvement  of  the  harbors  at  Charlevoix, 

Frankfort,  Manistee,  l^u.lirigT IVnt  water,  "White River, 

Muskegon,  Grand  Haven,  Black  Lake,  Saugatllck,  Sooth 
Have ii,  ami  Saint  Joseph,  aud  harbor  of  refuge  at  Port- 
age Lake,  Midi.,  unit  burl  mi  ar  Mietiigivn  City,  Ind.  Engi- 
neer 9th,  Kith,  and  lltli  Light-house  districts. 
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WI1II.IMI  It.  King. 


W'HI.     M     II.  »l-l».%  I 


llitiu.l  ,1.  l.vtWUv 


MeniborofTneBoardofE  „ 

Engineer  School  of  Application  at  Willeta  P. 
and  the  Battalion  of  Engineer*.  In  charge  ( 
»t  ruction  of  Fort  Schuyler ;  of  fort  sad  engine 
Willets  Point,  N.  Y. ;  torpedoes  for  harbor  di 
of  experiments  with  torpedoes.  In  charge  a 
st motion  of  officers'  quarters,  mean,  etc,  at  Wi 
N,  Y.,  and  of  disbursements  for snme.  In  char 
pertaining  to  tbe  Library  of  the  Engineer  Scho 
cation.  Member  of  Boards  of  Engineer  Offia 
and  estimate  for  a  lock  at  or  near  the  Lowe 
Nashville,  for  improving  Cumberland  River, 
construction  of  bridges  acrosaStaten  Island  Son 
as  Arthur  Kill)  and  the  Kill  Too  K.ill ;  to  n 
the  "Auto-Hobile  Controllable  Torpedo"  of  H 
Patrick,  and  for  the  examination  of  certain  nan 
of  the  Corps  of  Engineers,  with  view  to  their  ■ 
Member  of  General  Co  arte- martial  convened 
Point,  N.  Y.,  January  23  and  February  24,  18eS 
porary  detached  service  at  Newport.  E.  I. 

In  charge  of  the  improvement  of  the  harbor  at  E 
siul  construction  of  breakwater  at  Wilmingta 
Cat.  In  charge  of  examinations  and  surveys  t 
In  Han  Diego  Harbor,  and  at  Newport  Harbor; 
inent  of  breakwater  at  Sou  Lais  Obispo  Harl 
Han  Pedro  Bay  near  entrance  to  Wilmington  H 
To  examine  into  the  condition  of  the  navigah 
of  San  Diego  Bay,  and  the  wharfage  frontage  tfc 

In  n  harms  of  the  Washington  Aqueduct :  increa 
supply  of  the  city  uf  Washington,  and  the  ♦ 
Hull-ways  ill  (it-cut  Full-  nt"  tlm  Potomac  Kiver 
ufltiMtnlof  i:nj;ii".i[  Miliars  in  connection  wil 
blMtnfl  It.iKIe  Monument. 

Iiicliiirgpdrtli.'  I..iui.iviil«!ini]  Portland  Canal. 
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RAXK  AND  KAMK. 


majors. 
(continued.) 


raid  H.  Ernst 


Irew  X.  Damrell. 


duties. 


id  P.  Heap 

liam  Ludlow    

Bvt.  Lieut.  Colonel, 
Ham  A.  Jones 


of  ice-harbor  at  Dubuque,  Iowa  and  of  harbors  of  refuge 
on  Lake  Pepin  at  Stockholm,  Wis.,  and  Lake  City,  Minn. 
In  charge  of  operating  the  Des  Moines  Rapids  Canal  and 
of  operating  snag-boat  on  Upper  Mississippi  River.  In 
charge  of  the  work  in  connection  with  the  Adams  Flume, 
Mississippi  River.  To  supervise  the  work  of  alteration 
in  the  ponton  bridge  across  the  Mississippi  River  at 
Prairie  da  Chien,  Wis.  Member  of  Boards  of  Engineer 
Officers  to  consider  and  report  npou  location  and  plans  of 
bridge  across  the  Mississippi  River  at  Dubuque,  Iowa;  to 
consider  and  report  upon  the  improvement  of  the  Missis- 
sippi River  from  Des  Moines  Rapids  to  the  month  of  the 
Illinois  River ;  to  consider  and  report  upon  the  construc- 
tion of  bridges  across  the  Missouri  River  between  its 
mouth  and  the  mouth  of  the  Dakota  or  James  River ; 
across  the  Mississippi  River,  between  Saint  Paul,  Minn., 
and  Natchez,  Miss.,  and  across  the  Illinois  River  between 
its  mouth  and  La  Salle,  111. ;  to  examine  and  report  npou 

Slan  and  location  of  proposed  bridge  across  the  Ohio 
liver  between  Cincinnati,  Ohio,  and  Newport,  Ky.,  and 
t»  consider  and  recommend  a  plan  for  the  improvement 
of  the  navigation  at  the  mouth  of  the  Cumberland  River. 
Member  of  the  Missouri  River  Commission  created  by  act 
of  Congress  approved  July  5,  1884. 

Iu  charge  of  the  improvement  of  the  harbors  at  Galveston 
and  Brazos  Sautiago,  Tux.  Iu  charge  of  the  improvement 
of  ship  channel  in  Galveston  Bay,  Pass  Cavallo,  Aransas 
Pass  aud  Bay  up  to  Rockport  and  Corpus  ChriBti,  mouth 
of  Brazos  Rivor,  Buffalo  Bayou;  deepening  channel  at 
mouth  of  Trinity  River,  and  removal  of  obstructions  to 
Liberty,  Tex.  In  charge  of  preliminary  examination  of  Ce- 
dar Bayou,  Galveston  Bay,  Tex.  Member  of  Board  of  En- 
gineer Officers  on  proposed  bridge  across  the  Mississippi 
River  at  Memphis,  Tenu.  Member  of  the  Mississippi  River 
Commission  created  by  act  of  Congress  approved  June  28, 
1879.  Member  of  the  Missouri  River  Commission  created 
by  act  of  Cougress  approved  July  5,  1884. 

Detached ;  Engiueer  secretary  to  the  Light-House  Board. 
Engineer  3d  and  4th  Light-house  districts. 

Detached ;  Engineer  Commissioner  of  the  District  of  Co- 
lumbia.    Engineer  4th  Light-house  District. 

In  charge  of  the  improvement  of  the  Upper  aud  Lower  Co- 
lumbia and  Snake  Rivers,  Oregon  and  Wash.;  Willamette 
River  above  Portlaud,  and  Lower  Willamette  River  be- 
low Portland,  Oregon;  Cowlitz  River,  Wash.;  Yamhill 
River,  Oregon,  aud  Lower  Clearwater  River,  Idaho.  On 
leave  of  absence. 

Iu  charge  of  Forts  Morgan  and  Gaines,  Ala.,  and  fort  on 
Ship  I  si  aud,  Miss.  In  charge  of  the  improvement  of  the 
harbor  at  Mobile,  Ala.  Iu  oharge  of  the  improvement  of 
the  rivers  Warrior  and  Black  Warrior,  Ala. ;  Pascagoula, 
Pearl,  and  Noxubee,  Miss.;  Tombigbee,  Ala.  and  Miss. ;  the 
roadstead  leading  into  Back  Bay  of  Biloxi  in  Mississippi 
Sound ;  channel  of  Biloxi  Bay,  and  Old  Town  Creek  and 
Horn  Island  Pass,  Miss.  In  charge  of  preliminary  exam- 
ination of  Noxubee  River,  Miss.  In  charge  of  preliminary 
examination  aud  survey  of  Tombigbee  River  from  Vienna, 
Ala.,  to  Walkers  Bridge,  Miss.  In  charge  of  survey  of 
Tombigbee  River  from  Vienna,  Ala.,  to  Walker's  Bridge, 
Miss.  To  exercise  supervision  over  the  construction  of 
bridge  across  Tombigbee  River,  at  Waverly,  Miss. 
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Charles  J.  Allen.. 


In  obarge  of  the  improvement  of  tho  Chippewa  River,  And 
protection  of  Yellow  Banks  on  the  same ;  of  the  Minne- 
sota and  St.  Croix  rivers,  ami  the  Red  Riverof  tboNortb ; 
of  the  Mississippi  River  above  the  Falls  of  St.  Antbonv; 
uf  the  Falls  of  St.  Anthony ;  construction  of  Meeker's  Isl- 
and lock  and  dam,  and  lock  and  dam  at  Goose  Rapida,  on 
Red  River  of  the  North.  In  charge  of  the  improvement 
of  the  Yellowstone  River,  Mont,  and  Dak.,  and  the  Mis- 
souri  River  from  Sioux  City,  I""  u,  lo  Fort  Ben  ton,  Mont. 
In  charge  of  const  rnct  ion  :iml  improvement  of  roods  and 
bridges  iu  Yellowstone  National  Park.  In  charge  of 
the  construction  of  reservoirs  at  headwaters  of  the  Mis- 
sissippi River  and  its  tributaries.  In  charge  of  examina- 
tion and  snrvej-s  of  the  sources  of  the  Mississippi,  St. 
Croix,  Chippewa,  anil  Wisconsin  rivers,  willi  the  view  to 
ascertaining  the  practicability  and  cost  of  creating  and 
maintaining  reservoirs,  etc.  J  a  charge  of  preliminary  ex- 
aminations of  Red  Lake  River  from  Grand  Forks  to  Red 
Lake,  Minn.,  anil  harbor  at.  Ilmlson,  Lake  St.  Croix,  Wis., 
and  examination  and  report  on  causes  of  the  extraordi- 
nary overflows  of  the  Chippewa  River,  Wis.,  and  the 
means  to  be  adopted  <••  prevent  their  recurrence.  In 
obarge  of  preliminary  examinations  and  surveys  of  Red 
River  of  the  North  If Moiin-head  to  I'cr^iisFalJs:  Mis- 
sissippi River  between  Saint  Paul  anil  St.  Anthony's  Falls, 
and  Minnesota  River  with  view  to  its  improvement  by 
locks  and  dams,  Minn.  In  charge  of  surveys  of  Mis- 
sissippi River  between  Saint  Pan!  ami  St.  Anthony's  Falls, 
and  Minnesota  River  with  view  to  its  improvement  by- 
locks  and  dams,  Minn.  To  exercise  supervision  over  con- 
struction of  briu-e  across  Red  River  of  tho  North  at 
Grand  Forks,  Dak.  Member  of  Hoard  of  Engineer  Officers 
to  investigate  and  report  upon  all  matters  concerning  the 
work  in  progress  in  connection  with  the  "practical  test 
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RANK  JlST>  NAME. 


DUTIES. 


MAJonb. 
(continued.) 


ilton  B.  Adams 


illiam  R.  Livermore 


Uiam  H.  Heuer 


bridge  across  the  Mississippi  River  at  Dubuque,  Iowa ;  to 
consider  and  report  upon  the  improvement  of  the  Missis- 
sippi  Biver  from  Des  Moines  Rapids  to  the  mouth  of  the 
Illinois  River ;  and  to  consider  and  report  upon  the  con- 
struction of  bridges  across  the  Missouri  Biver  between  its 
mouth  and  the  month  of  Dakota  or  James  River ;  across 
the  Mississippi  River  between  Saint  Paul,  Minn.,  and 
Natchez,  Miss, ;  and  across  the  Illinois  River  between  its 
mouth  and  La  Salle,  111. 

In  charge  of  Fort  Montgomery,  N.  T.  In  charge  of  the  im- 
provement of  the  harbors  at  Ogdensburgh,  on  theriver  St. 
Lawrence,  andPlattsburgh,  Burlington,  and  Swan  ton,  and 
construction  of  breakwaters  at  Rouse's  Point  and  Gordon's 
•  Landing,  on  Lake  Champlain.  In  charge  of  the  improve- 
ment of  Ticonderoga  and  Grass  rivers,  and  of  narrows  at 
Lake  Champlain,  N.  Y.,  and  Otter  Creek,  Vt.  In  charge 
of  preliminary  examinations  of  Spring  Creek  and  Wad- 
dington  Harbor,  N.  Y. 

In  temporary  charge  of  the  forts  at  Clark's  Point,  Mass., 
at  Dutch  Island,  R.I.,  and  of  the  construction  of  Fort 
Adams,  R.  I.  In  temporary  charge  of  the  construction  of 
harbor  of  refuge  at  Wood's  IIoll,  Mass.  In  temporary 
charge  of  the  improvement  of  the  harbors  at  Nantuckett, 
Wood's  Holl,  Westport,  Wareham,  and  Hyannis,  Mass., 
Newport  and  Block  Island,  R.  I.,  and  Stoning  ton,  Conn.  In 
temporary  charge  of  the  improvement  of  the  rivers  Taun- 
ton, Mass.,  Pawtucket,  Providence,  Warren,  and  Pawca- 
tuck,  and  Narragansett  Bay,  R.  I.  and  Little  Narraganset 
Bay,  R.  I.  and  Conn.,  and  removal  of  Green  Jacket  Shoal, 
Providence  River,  R.  I.  In  temporary  charge  of  prelimi- 
nary examinations  of  Falmouth  and  Menemsha  harbors  of 
refuge,  and  Cottage  City  Harbor,  Mass.,  and  Little  Narra- 
gansett Bay,  entrance  tb  the  wharfs  at  Watch  Hill,  R.  I. 
In  temporary  charge  of  preliminary  examinations  and  sur- 
veys of  Vineyard  Haven  and  New  Bedford  harbors,  and 
Taunton  River,  Mass.  In  temporary  charge  of  survey  of 
Taunton  River,  Mass.  Temporarily  a  member  of  advis- 
ory counsel  to  the  Rhode  Island  State  board  of  harbor 
commissioners. 

In  charge  of  Forts  Jefferson  and  Taylor,  Fla.,  and  Jackson, 
St.  Philip,  Livingston,  Pike,  and  Macomb,  Tower  Du-* 
pre",  Battery  Bien venue,  and  Tower  at  Proctorsville,  La., 
In  charge  of  the  improvement  of  Humboldt  Harbor  and 
Bay,  Cal.  In  charge  of  -the  improvement  of  the  Sacra- 
mento, Feather,  San  Joaquin,  and  Mokelumne  rivers,  and 
Petal uma  Creek,  Cal.  In  charge  of  the  improvement  of 
the  Amite,  Tangipahoa,  Tickfaw, Tohefuncte.Bogue  Falia, 
and  Calcasieu  rivers,  Bayous  Terrebonne,  Teche,  Black, 
and  Courtableau,  and  Calcasieu  Pass,  La.,  Bayou  Pierre, 
Miss.,  Sabine  Pass,  Blue  Buck  Bar,  and  Neches  River, 
Tex.,  and  Sabine  River,  La.  and  Tex.,  and  of  removal  of 
obstructions  in  Bayou  La  Fourche,  La.  In  charge  of  con- 
necting Bayou  Teche  with  Grand  Lake  at  Charenton,  La. 
In  charge  of  preliminary  examinations  of  Bayou  Rouge, 
Bogue  Falia  from  present  landing  to  Covington,  bar  ob- 
structing mouth  of  Calcasieu  River,  Bayou  Terrebonne 
from  Houma  to  Thibodeanx,  and  Bayou  Teche  from  St. 
Martinsville  to  Fort  Barre,  mouth  of  Bayou  La  Fourch, 
with  view  to  construction  of  a  lock  and  dam,  Bayou  La 
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William  B.  Stanton 

Thomas  H.  Hnmlbury. . . 

Foil  rein-  to  seeuru  navigation  at  low  water,  ani 

Vermillion    In  wruif    navigation    from   Al>l>evilli 
Louisiana  ami  Texas  liiiilroml   Ilriiige,  La.     In  ol 
preliminari  e\-;iiiiiuat  inns  ;iml  surveys  of  month  o 
Pliinuemme,   Iliiyou    I'laipiciuinc   am]   oilier   coi 
streams,  ami  Calcasieu    Pasa,  La.     To  report   u 
depth  SJ.il  il  width  of  a  channel  seemed  mid  maim  a 
jetties  const  rueied  by  J;iini?s  11.  F.adnat  tlio  moot 
Mississippi  River.      Member  ot  Hoard  of  F.nginee] 
on  subject  ol'  permanent  improvement  of  1  lelawu 
ami  Bay.     Eugiueer  Ttli,  BtS,  aud  lath  Light- ho 

i  let  ached ;    Engineer  1st  mid  'M  Lig  lit  -ho use  distrii 
lo  charge  i>i  Fort  Steven-,  Oregon,  mid  of  the  cona 
of  Fort  Cnnh.y,  Wash.     Iu  charge  of  impioveiuen 
harbors  tit   Chicago  nud  Calumet,  III.     In  charg 
iralirovemeulof  tlie  lllinoisaud  Calumet rivers.  I'i 
of  the  improvement  of  the  Columbia  River  at  C 
Oregon,  moot li  of  i  he  Columbia  River,  (>n;™  :ln.l 
of  the   riv.-r.s  l.'uelmlis,  Skagit.  SI  i.:iiHiri;imUli,  N. 
Snohomish,  ami  Kuin|iialmie,  Wash.      In  elmrgc  o 
gauges  on   (bo  Columbia  River  from  Astoria  to 
In  charge  of  survey  of  the  llouuepin  Canal.    Iu  c 
preliminary  examination  of  Calmuet  River  from 
the  river  near  its  entrance  into  Lake  Ca  Inn  let  in  ; 
null,  ami  of  Farm  Crook,  wiili  view  to  cliatigini:  it: 
III.     Member  of  Hoard  of  iviginoorOnieers  to  cutis 
report  upon  Ihc  const  met  inn  of  bridges  across  (In-; 
River  between  as  mouth  ami  the  mouth  of  Di 
James  River;  across  t  tin  Mississippi  River  hetwe 
Paul,  Minn.,  anil  Notches.  Miss.  ;  and  BOMB  tlie 
River   between    its  mouth   ami  Ln   Salle,    III.     i 
Officer.  Division  nf  I  lie  Missouri.      Engineer   l:Jt!i 
houao  District. 

■J 
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INK  AND  NAME. 
CAPTAINS. 

je  M.  Wheeler . . . 


DUTIES. 


»  B.  Quinii 


iel  W.  Lock  wood. 


est  H.  Ruffner 

i  C.  Mallery . . 
Ton  H.  Sears . . 


nas  Turtle., 
anl  Magnirn 


letick  A.  Mahan 


On  temporary  duty  to  supervise  certain  publications  per- 
taining to  geograpical  surveys  west  of  the  100th  merid- 

.  ian.  Retired  from  active  service  on  June  15, 1888,  in  con- 
formity witli  section  1251  Revised  Statutes. 

In  charge  of  the  improvement  of  the  harbors  of  Duluth, 
Grand  Marais,  Agate  Bay,  Minn.,  and  Superior  Bay,  on 
Lake  Superior,  and  St.  Louis  Bay,  Wis.  To  exercise  super- 
vision over  construction  of  bridge  across  the  St.  Louis 
River  between  the  States  of  Minnesota  and  Wisconsin. 

In  charge  of  the  improvement  of  the  harbors  at  Charlevoix, 
Frankfort,  Manistee,  Ludington,  Pent  water,  White  River, 
Muskegon,  Grand  Haven,  Black  Lake,  Saugatuck,  South 
Haven,  and  Saint  Joseph,  and  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  and  harbor  at  Michigan  City,  Ind.  In 
charge  of  the  improvement  of  Little  Kanawha,  Guyan- 
dotte,  and  Buckhannon  rivers,  W.  Va. ;  Big  Sandy  River, 
W.  Va.  and  Ky.,  and  Kentucky  River,  Ky.  In  charge 
of  preliminary  examination  of  Grand  River,  Mich.  In 
charge  of  preliminary  examinations  and  surveys  of  Pigeon 
River;  Carp  River  at  Leland,  for  harbor  of  refuge ;  Lake 
Michigan  at  Empire,  and  Grand  Traverse  Bay,  Mictu 
To  exercise  supervision  over  the  construction  of  the  pro- 
posed road  of  the  Carroll  ton  or  Lock  No.  1,  Turnpike 
Company,  through  the  land  of  the  United  States  at  Lock 
No.  1,  Kentucky  River,  Ky.  Member  of  Board  of  Engi- 
neer Officers  on  proposed  bridge  across  the  OhioRiver 
at  Louisville,  Ky. 

In  charge  of  the  improvement  of  the  Mississippi  River  be- 
tween Des  Moines  Rapids  and  the  mouth  of  the  Illinois 
River.  In  charge  of  preliminary  examination  aud  survey 
of  bars  in  Hamburg  Bay,  111. 

Detached ;  engineer  4th,  5th,  and  0th Light- House  districts. 

In  charge  of  tho  improvement  of  the  Yellowstono  River, 
Mont,  and  Dak.;  and  the  Missouri  River  from  Sioux  City, 
Iowa,  to  Fort  Benton,  Mont.  In  charge  of  preliminary 
examination  of  James  River,  Dak.  In  charge  of  con- 
struction and  improvement  of  roads  and  bridges  in  Yel- 
lowstone National  Park  ;  in  charge  of  the  1st  and  2d  Di- 
visions, Office  of  the  Chief  of  Engiueers. 

In  charge  of  the  4th  and  5th  Divisions,  Office  of  the  Chief 
of  Engineers. 

Commanding  Company  B,  Battalion  of  Engineers.  In- 
structor of  Military  Engineering  at  the  Engineer  School 
of  Application.  Secretary  of  Board  of  Officers  and  Ci- 
vilians to  examine  and  report  at  what  ports  fortifications, 
or  other  defenses  are  most  urgently  required,  etc.  Mem- 
ber of  Boards  of  Engineer  Officers  on  construction  of 
bridges  across  Staten  Island  Sound  (known  as  Arthur 
Kill),  and  the  Kill  Von  Kull,  and  to  report  upon  the  u  An  to- 
Mobile  Controllable  Torpedo,"  of  Mr.  J.  N.  H.  Patrick. 
Member  of  General  Courts-martial  convened  at  Willets 
Point,  N.  Y.,  August  5 ;  November  3,  1887 ;  February  24 
and  March  29,  1888. 

In  charge  of  the  improvement  of  the  harbors  at  Erie,  Pa., 
and  Buffalo,  Wilson,  Olcott,  Oak  Orchard,  and  Dunkirk, 
N.  Y.  In  charge  of  improvement  of  Niagara  River,  N.  Y. 
In  charge  of  preliminary  examinations  and  surveys  of 
Tonawanda  Harbor  and  Niagara  River  between  Black 
Rock  and  Tonawanda,  N.  Y.  In  charge  of  survey  of  the 
peninsula  and  harbor  at  Erie,  Pa. 
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Charles  F.  Powell  .. 


Frederick  A.  Hiu 


la  chargeof  Fort  Stevens,  Oregon,  and of  the cl 

Fort  Canby,  Wash.  la  charge  of  the  imp  rove  men 
Colombia Eiver  at  Cascades,  Oregon,  mouth  of  the 
Ilia  River,  Oregon  ami  Wash.,  eittrancu  to  Coos  B 
i-ntrance  to  Yaqnina  Bay,  and  mouth  of  Coquilic 
Oregon.  In  charge  of  thy  improvement  of  thu  L 
River,  Oregon,  and  of  the  rivers  Chehalia,  gfcagif 
aquainish,  Nootsack,  Snohomish,  and  Snoqualmie. 
In  chargo  of  water-gauges  on  the  Columbia  Rivi 
Astoria  to  the  bar.  In  charge  of  preliminary  ei 
lions  of  Nehnlein  Buy  ami  Bar,  Wood  and  Link 
and  SoiBlaw  River  and  Bar,  Oregon,  In  charge 
limiuaryoiaminationaaml  surveys  of  Tillamook  E 
Bar,  ami  Uiupciuaand  Coquille  rivers,  Oregon.  In 
■  >f  survey  of  Tillamook  Bay  and  Bar,  Oregon.  Er 
13thLight-liouso  District,  Dutachcd  ;  Secretary  a 
bursing  Otliccr  of  tic  Mississippi  River  Commissi 
ated  by  act  of  Congress  approved  June  •!•,  IdTl 
rotary  and  assistant  to  the  Construction  Commi 
the  Mississippi  River  Commission  and  Disbursing 
for  works  carried  on  by  the  Commission. 

In  charge  of  the  improvement  of  the  harbor  at  Norfc 
the  approach  to  Norfolk  Harbor  and  the  United 
Navy-yard,  Va.  Iu  charge  of  the  improvement 
Blackwnter,  NoU.nvay,  Archer's  Hope,  and  Appo 
rivers,  Va.,  Bud  Mekcrriii  h'iv.r,  Curriniek  Smiut 
jok  and  Edenion  hays,  and  North  River  Bar,  N. 
North  Landing  River,  Va.  and  K.  C.  In  charge 
liiuinury  examination  of  Alligator  River,  N.  C,  lu 
of  preliminary  examination  anil  survey  of  Nan 
River,  Va.     On  sick  leave  of  absence. 

hi  iharg,- of  t  |ji-  improve  toon  I  of  Humboldt  Harbor  a: 
Cal.  Iu  charge  of  i  Li  l>  iiu  prow  incut  of  the  Sacra 
Feather,  San  Joaquin,  and  Mokeiur 
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RANK  ASJ>  NAME. 


CAPTAINS. 

(continued.) 
Villiam  L.  Marshall.... 


Meph  H.  Willard 


hilipM.  Price 


*rl  F.  Palfrey 


rilliam  H.  Bixby 


DUTIES. 


In  charge  of  the  improvement  of  the  harbors  at  Milwaukee, 
Racine,  and  Kenosha,  Wis.,  Waukegan,  Chicago,  and 
Calumet,  111.,  and  harbor  of  refuge  at  Milwaukee  Bay,  . 
Wis.  In  charge  of  the  improvement  of  the  Fox,  Wiscon- 
sin, Illinois,  and  Calumet  rivers.  In  charge  of  water- 
level  observations  on  Lake  Michigan.  In  onarge  of  sur- 
vey of  the  Hennepin  Canal.  Engineer  Officer,  Division 
of  the  Missouri.  Member  of  Board  of  Engineer  Officers  to 
investigate  and  report  upon  all  matters  concerning  the 
work  in  progress  in  connection  with  the  "practical  test  of 
the  flume  invented  by  M.  J.  Adams,"  ©to. 

In  charge  of  the  improvement  of  Tensas  Biver  and  Bayou 
Macon,  and  Cane  Biver,  La.,  Ouachita  and  Black  River,  ' 
and  Bayou  Bartholomew  in  La.  and  Ark.  Bayous Boauf  and 
D*Arbonne,  Loggy  Bayou,  Lake  Bisteneau,  and  the  Dor- 
cheat,  La.  and  Cypress  Bayou.  La.  and  Tex.;  Bed  River, 
La.  and  Ark.,  and  South  Forked  Deer  Biver,  Tenn.;  of 
the  rivers  Big  Sun  Flower,  Yazoo,  Tallabusha,  Big  Black, 
and  Tallahatchie,  and  Tohula  Lake,  and  Steel's '  Bayou, 
Miss.,  and  the  Big  Hatehie  River,  Tenn.  In  charge  of 
survey  of  Bayou  Pierre,  La.  In  charge  of  the  water- 
gauges  on  the  Lower  Mississippi  River  and  its  principal 
tributaries.  In  charge  of  preliminary  examinations  of 
the  lakes  connecting  with  Red  River  between  Shreveport, 
La.,  and  Fulton,  Ark.,  Little,  Dugdemona,  and  Cornay 
rivers,  Ouachita  River  from  Camden  to  mouth,  Black, 
Red,  Kelley,  Cypress,  Rondeway,  and  Vidal  bayous,  Clear 
and  Black  lakes.  La.,  and  Cassity  Bayou,  Miss.,  North 
Fork  of  the  Forked  Deer  River,  Tenn.,  and  re-examina- 
tion of  Ouachita  above  Camden,  Ark.  To  supervise  the 
construction  of  the  bridge  across  Yazoo  River,  near  Green- 
wood, Miss.,  and  across  Sunflower  River,  near  Johnson- 
ville,  Miss. 

Detached;  on  duty  at  the  Military  Aoademy  as  Instructor 
of  Practical  Military  Engineering,  and  in  command  of 
Company  E.  Battalion  of  Engineers.  In  charge  of  water- 
works and  supply  line,  and  Acting  Signal  Officer  at  West 
Point,  N.  Y.  To  inspect  the  work  upon  the  monument  at 
Washington's  Headquarters,  Newburgh,  N.  Y. 

In  charge  of  the  construction  of  Forts  Porter,  Niagara,  and 
Ontario,  N.  Y.  In  charge  of  the  improvement  of  the  har- 
bors at  Charlotte,  Pultney  ville,  Great  Sodus,  Little  Sodus, 
Oswego,  and  Sacketts  Harbor,  N.  Y.  In  charge  of  water- 
level  observations  on  Lake  Ontario. 

In  charge  of  Forts  Macou  and  Caswell,  N.  C.  In  charge  of 
the  improvement  of  Beaufort  Harbor,  N.  C.  and  George- 
town Harbor,  S.  C.  In  charge  of  the  improvement  of 
Cape  Fear  River  above  and  below  Wilmington,  Neuse, 
Pamlico,  Tar,  Yadkin,  Black,  Trent,  and  New  rivers, 
and  Contentnia  or  Moccasin  River  and  inland  water-way 
from  New  Berne  to  Beaufort,  and  inland  w^ter-way  be- 
tween Beaufort  Harbor  and  New  River,  N.  C,  and  San- 
tee,  Wateree,  Great  Pee  Dee,  Waccamaw  and  Congaree 
rivers,  and  Winyaw  Bay,  S.  C.  In  charge  of  preliminary 
examinations  of  Catawba  River,  and  Yadkin  River  from 
South  Carolina  line  to  the  Narrows,  N.  C.  In  charge  of 
preliminary  examinations  and  surveys  of  the  rivers  Lum- 
ber and  Look  wood's  Folly,  N.  C,  and  Little  Pee  Dee,  and 
Alligator  and  other  waters  connecting  Santee  River  and 
Bull's  Bay,  S.  C,  and  Mingo  and  Clark's  creeks,  S.  C. 
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iuxk  *xr>  NAM!-.. 


William  T.  ltowrll  . 


In  ''liariio  "C  tin'  improvement  of  the  Atkiin-;!-.  Ri 
inoval  of  ami)[B,  etc.;  Arkansas  River  at  Pice  Bl 
of  rivers  Whit.?  and  Si.  l-'ruiiri.i,  I.'An-m!!.-.  ami 
Rod  above  Fulton.  Little  l;.U  and  Petit  Jean,  Ark. 
Mo.  anil  Ark.,  and  of  removal  of  rock  shoals  in  ] 
Elver,  Ark.  In  charge  nf survey  of  Arkansas  Hiv 
Little  Hook  to  ita  month.  In  MUgga  of  prehinii 
ainination  o[  Saline.  River,  and  re- examination  o 
Rivor,  Ark,  In  cltiirgji-  of  preliminary  examinati 
surveys  of  Cache  River,  Ark.,  Little  River  from  I 
villa  to  its  junction  with  tbe  St.  Francis  River, 
Francis  Riverfront  (ireenv  ille  to  iho  Arkansas  Sti 
Mo.,  and  examination  of  Red  River  at  railroad 
Fnlton,  Ark. 

l\>miiiiiTiili[i)>  Company  C.  Battalion  of  Kuyinet- 
Btruolor  iu  civil  engineering  at  the  Eu^im-'r  Si 
Application.  Mr  tuber  of  General  Courts-Mart: 
veuod  at  Willets  Point.  N.  Y..  Angnst  5,  1*7,  ai 
unry  S'.l.  It^SS.     On  leave  of  absence. 

In  cliarae  of  'M  District  of  the  Mississippi  Rive 
mouth  of  White  Kiver  to  Warrenton,  for  the  pn: 
improvement  mid  tbe  construction  and  repair  of 
to  include  1  lie  improvement  of  tbe  harbor  at  Vie 
Miss.  Member  of  Hoard  of  Lujiiueer  Officers  on  I 
and  repair  of  levees  on  the  Mississippi  River.  I 
[Hirarv  chaise  ol "  First  DiMriet  OJ  'lie  Mississippi 
from  Cairo  to  foot  of  Island  No.  40.  and  of  id  Dis.tr 
foot  of  Island  No.  40  to  mouth  of  White  River,  fori 
*>  of  improvement  aud  tbe  coosiniciioa  and  r 


Thtmias  W.  Syaiom IVtacheil;  assistant    to  Uie  Engin 

District  of  Colombia. 
Smiths.  Loach In  char™?  of  1*1  l'istriet  of  tbe  Ui*wipni  River  inn 

'  a  font  of  Island  No.  40,  and  of  ftl  District  froas 
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lNK  and  name. 


CAPTAINS. 

(continued.) 


unjf.  Black., 


sr  L.  FUk 


aonW.  Roessler. 


DUTIES. 


3HG88— 22 


ary  charge-of  the  improvement  of  the  Upper  and  Lower 
Colombia  and  Snake  rivers,  Oregon  and  Wash.  .Willamette 
River  above  Portland,  and  Lower  Willamette  River  below 
Portland,  Oreg.,  Cowlitz  River,  Wash.,  Yamhill  River, 
Oregon,  and  Lower  Clearwater  River,  Idaho. 

In  charge  of  the  construction  of  Fort  Marion,  Fla.  In 
charge  of  the  improvement  of  the  harbors  at  Key  West, 
Tampa  Bay,  and  Cedar  Keys,  Fla.  In  charge  of  the  im- 
provement of  the  Saint  John's  River  (at  channel  over 
bar  at  month,  and  Upper  Saint  John's  River),  Volnsia 
Bar,  Caloosahatchee,  Manatee,  WithlaCoochee,  and  Su- 
wanee  rivers,  and  Pease  Creek,  Fla.  In  charge  of  exami- 
nation and  snrvey  of  entrance  to  harbor  at  Key  West,  Fla. 
In  charge  of  resnrvey  of  Tampa  Bay,  including  Hillsbor- 
ough River  up  to  Tatnpa,and  of  preliminary  examinations 
of  Charlotte  Harbor,  including  San  Carlos  Bay.  Clear 
Water  Harbor,  including  Ancloteand  Saint  Joseph's  bays, 
and  narrows  into  Boga  Ciega  Bay ;  Wakulla  River,  from 
month  to  Wakulla  Springs ;  and  of  survey  of  channel 
from  Haul-over  on  Indian  River  to  Gilbert's  Bar,  Fla. 
In  charge  of  preliminary  examinations  and  surveys  of 
Punta  Kassa  Harbor,  and  Saint  Augustine  for  deep-sea 
channel  on  the  outer  bar,  Fla.  In  charge  of  surveys  of 
Punta  Rassa  Harbor,  and  Saint  Augustine  for  deep-sea 
channel  on  the  outer  bar,  Fla.  In  charge  of  removal 
of  wrecks  of  Transport,  Maple  Leafy  ana  German  brig 
from  Saint  John's  River,  between  its  mouth  and  Lake 
George. 

Detached ;  on  duty  at  the  Military  Academy  as  Assistant 
Professor  of  Civil  and  Military  Engineering.  On  tempo- 
rary duty  in  the  office  of  the  Chief  of  Engineers.  In  charge 
of  Forts  Jefferson  and  Taylor,  Fla.,  and  Jackson,  St. 
Philip,  Livingston,  Pike,  and  Macomb,  Tower  Dupre", 
Battery  Bienvenue,  and  Tower  at  Proctorsville,  La.  In 
charge  of  the  improvement  of  the  Amite,  Tangipahoa, 
Tiokfaw,  Tchefuncte,  Bogue  Falia,  and  Calcasieu  rivers, 
bayous  Terrebonne,  Teche,  Black  and  Courtablean,  and 
Calcasieu  Pass,  La.;  Bayou  Pierre,  Miss.;  Sabine  Pass, 
Blue  Buck  Bar,  and  Neches  River,  Tex.;  and  Sabine 
River,  La.  and  Tex.,  and  of  removal  of  obstructions  in 
bayou  La  Fourche,  La.  In  charge  of  connecting  Bayou 
Teche  with  Grand  Lake  at  Charenton,  La.  To  report 
upon  the  depth  and  width  of  a  channel  secured  and  main- 
tained by  jetties  constructed  by  James  B.  Eads  at  the 
mouth  of  the  Mississippi  River.  Engineer  7th  and  8th 
Light-house  districts. 

Adjutant  and  Treasurer  of  the  Battalion  of  Engineers  and 
Post  of  Willets  Point,  and  Signal  Officer  and  Recruiting 
Officer,  Post  of  Willets  Point.  Commanding  Companies 
A  and  D,  Battalion  of  Engineers.  Inspector  of  Rifle  Prac- 
tice, Battalion  of  Engineers.  In  charge  of  the  library  of 
the  Engineer  School  of  Application.  Acting  Battalion  Q. 
M.,  A.  A.  Q.  M.,  and  A.  C.  S.,  Post  of  Willets  Point.  In- 
structor in  Submarine  Mining  at  the  Engineer  School  of 
Application.  Member  of  Board  of  Engineer  Officers  to 
report  upon  the  '•  Auto-Mobile  Controllable  Torpedo  "  of 
Mr.  J.  N.  H.  Patrick.  Member  of  General  Courts-Martial 
convenedtat  Willets  Point,  N.  Y.,  January  23  and  March 
29,  1888. 
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George  McC.  Derby  . 


F1KST  LIEUTENANTS. 

James  L.  Ltult 


Fredd-io  V.Abbot  .. 


Thomas  L.  Pwij  . 


Theodore  A.  Binylmi 


In  charge  of  the  i  in  prove  men  t  of  Keyport  Harbor.  In 
charge  of  the  improvement  of  the  rivers  Sbewsbury, 
Rabway,  Elizabeth,  Mauasquau,  South,  Radian,  and 
Passaic  above  and  below  Newark,  and  Woodbridge, 
Cheesequakes,  and  Maltawuu  creeks,  N.  J.  On  dnty  under 
the  immediate  orders  of  l.ieuteuunt-Colonel  McFarltind. 


Detached;  Secretary  autl  Disbuisit);;  Officer  of  the  Mis- 
sissippi River  Commission  created  by  act  of  Congress 
approved  Jane  US,   1~?'J.     Secretary  and   assistant  to  tho 

Construct  ion  Civ in-e  oft  ho  Mississippi  River  Commis- 

sion  and  Disbursing  Officer  for  works  carried  on  by  tho 
Commission.  Dt'tucliod;  ussstant  to  tho  Engineer  Com- 
missioner of  tlie  Distal  of  Columbia. 

On  duty  under  the  immediate  orders  of  Colonel  Gilliuore. 
On  duty  under  the  lmuie.liaio  unlors  of  Colonel  Abbot. 
In  charge  ol  Forts  Muulrrio,  .Sumter,  and  Johnson,  and  of 
tho  construction  of  Castle  Ptnekney,  S.  C.  In  charge  of 
the  improvement  of  tlie  hai  bar  at  t  llmrlestoii,  S.  C.  Ill 
charge  of  the  imi>rovt.-iiiciii  of  the  Ashley.  Edisto,  ami  8*1- 
kiehatehie  rivers  and  Wajinoo  Cut,  S.C.     Ill  CO. 

Sreliminary  examination  of  North  Fork  of  tho 
iver,  10.  In  charge  of  removal  of  wreck  of 
buat  iu  Cheehan  River,  aud  of  wreck  of  steamer  Alio* 
Clark  from  the  eljutiiii'-i  of  inside  p^ss.iyi?  bclovf  CUarles- 
tou,  S.C. 
Detached;  Engineer  OuVer  Pi  vision  of  the  Pacific  and  De- 
partment of  Ctili forma.  On  duty  under  the  immediate 
orders  of  Major  Livermure. 
Detaclieil ;  Secretary  ami  Di-t'iiisini:  t > tii . ■  ■_- r  of  (lie  Missouri 
'  sion,  created  by  net  of  Cou^ress  approved 
Riconler  of  Board  of  EiiKin ''!.>;■  Oltker.s  to 
if  brid. 
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RANK  AND  NAME. 


FIRST  LIEUTENANTS. 

(continued.) 


Harry  F.  Hodges 

James  G.  Warren 


Edward  Bnrr. . . 
Oscar  T.  Crosby 


Lansing  H.  Beach 


Graham  D.  Fitch. . 
Eugene  J.  Spencer 


George  A.  Zinn 


William  C.  Langfitt 


Henry  E.  Waterman . . 


Irving  Hale 


James  C.  Sanford. 


M.  Chittenden. 


DUTIES. 


On  duty  nnder  the  immediate  orders  of  Lien  tenant-Colonel 
Poe. 

Detached  ;  on  duty  as  Assistant  Instructor  of  Practical  Mili- 
tary Engineering  at  the  Military  Academy, and  with  Com- 
pany E,  Battalion  of  Engineers.  Officer  in  charge  of 
Post  Schools,  and  Recruiting  Officer  for  Company  E,  Bat- 
talion of  Engineers.  Adjutant  and  Treasurer  of  the  Bat- 
talion of  Engineers  and  Post  of  Willets  Point,  and  Signal 
Officer  and  Recruiting  Officer,  Post  of  Willets  Point. 
Commandite  Company  D,  Battalion  of*Engineers.  In- 
spector of  Kilie  Practice,  Battalion  of  Engineers.  In 
charge  of  property  pertaining  to  the  Library  of  the  En- 
gineer School  of  Application. 

On  duty  under  the  immediate  orders  of  Captain  Powell. 
On  duty  under  the  immediate  orders  of  Major  Handbury. 

On  duty  under  the  immediate  orders  of  Major  Hener.  On 
leave  of  absence.  Resignation  accepted  by  the  President, 
to  take  effect  October  22,  18*7. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Merrill.  Member  and  Disbursing  Officer  of  Commission 
to  run  and  mark  the  boundary  lines  between  a  portion  of 
the  Indian  Territory  and  the  State  of  Texas.  Member  of 
Board  of  Engineer  Officers  to  consider  and  prepare  gen- 
eral regulations  concerning  the  erection  of  bridges  over 
the  Muskingum  River,  Ohio. 

On  duty  under  the  immediate  orders  of  Captain  Marshall. 

On  duty  under  the  immediete  orders  of  Major  Stickney. 
Detached;  on  duty  at  the  Military  Academy  in  Depart- 
ment of  Chemistry,  Mineralogy,  and  Geology.  Member 
of  General  Court-martial  convened  at  West  Point,  N.  Y., 
September  9,  18S7. 

On  dnty  under  tho  immediate  orders  of  Major  Ernst.  On 
leave  of  absence. 

Detached  ;  Engineer  Officer  Department  of  the  Colombia. 
Member  of  General  Court-martial  convened  at  Vancouver 
Barracks,  Wasb.,  April  23,  188-<. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Barlow.  Recorder  of  Boards  of  Engineer  Officers  upon 
plan  an  estimate  for  a  lock  at  or  near  Lower  Island  at 
Nashville,  for  improving  Cumberland  River,  Tenn. ;  and 
to  consider  and  recommend  a  plan  for  the  improvement 
of  the  navigation  at  the  mouth  of  the  Cumberland  River. 

Quartermaster  Battalion  of  Engineers.  Acting  Assistant 
Quartermaster  and  Acting  Commissary  of  Subsistence, 
Post  of  Willets  Point.  Instructor  in  Military  Photogra- 
phy at  the  Engineer  School  of  Application.  Member  of 
Board  of  Engineer  Officers  to  report  upon  the  "Auto-Mo- 
bile Controllable  Torpedo  "  of  Mr.  J.  N.  fl.  Patrfck.  Mem- 
ber of  General  Court-martial  convened  at  Willets  Point, 
N.  Y.,  February  24,  183*. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Houston.  In  temporary  charge  of  the  improvement  of 
Keyport  Harbor.  In  temporary  charge  of  the  improve- 
ment of  the  rivers  Shrewsbury,  Rah  way,  Elizabeth, 
Manasquan,  South,  Raritan,  and  Passaic  above  and  be- 
low Newark,  and  Woodbridge,  Cheesequakes,  and  Mat- 
tawan  creeks,  N.  J. 

On  duty  with  Company  B,  Battalion  of  Engineers.  De- 
tached ;  Engineer  Officer  Department  of  the  Platte. 
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CanainsE.  Gillette., 


David  Dull.  Gaillurd.. 

Hnrrv  Taylor 

William  L.Sibert 


8XCOSD  LIEU  TENANTS. 

Joseph  E.  Kiihn 


William  E.Craighill.. 


On  duty  under  the  immediate  orders  of  Lieotena: 
Merrill.  Rr»cnrder«f  Boards  of  Engineer  Offio 
sider  niitl  prepme  general  regulations  conee 
erection  of  bndg.-s'uer 1  iiu  Muskingum  River, 
oil  proposed  bridge  aeross  i bf  MiBtissippi  Rive 
phis,  Tenii. 
On  duty  under  the  immediate  orders  of  Captain  I 
On  duty  under  l  lie  immediate  orders  of  Captain 
On  duty  with  Com  pun v  C,  15a tin  lion  of  Engineers, 
under  the  immcdiale  orders  nf  Major  Stickney, 
under  the  immediate  orders  of  Captain  Lockw 
cordt-r  of  Boards  of  Buglnwil  Officers  to  eaa 
report  upon  ]>Iun  and  locution  of  proposed  bri 
the  Ohio  River  between  Cincinnati,  Ohio,  and 
Ky.,  and  to  examine  siml  report  upon  the  plans  < 
poaed  bridge  atro»s  the  Ohio  River  at  Louisvill 

On  duty  with  and  in  temporary  command  of  Co 
Battallion  of  En^iii'vis.  Oi'lnauce  Officer  Po 
lets  Point.  Under  instruct  ion  at  the  Engineer 
Applicntion.  On  duly  under  the  immediate 
Major  Manstield.  Recorder  of  Hoard  of  Engine 
to  consider  anil  report  upon  lociiiion  and  plans 
across  the  Mississippi  River  ar  Dubuque,  lows 
Advocate  of  C.tni'ni  I  (.'oiu-i  "-martial  convened 
Point, N.Y.,  August  n.  l*?T,  and  March  29.  1868. 
of  Geueral  Courl-inurtiul  convened  at  Willets  P< 
January  23,  18S8. 

On  duty  with  Company  A,  i'aiiiilion  ofEnginee 
instruction  at  I  lie  Engineer  School  of  Applies 
temporary  detached  service  at  Fort  Niagara,  I 
corder  of  Board  of  Engineer  Officers  to  consul 
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OKD  UBCTBNAfiTS. 

(continued.) 

1«  L.Potter 

ci»B.  Sbunk 

»J.  Heylar 

raeW.VanC.  Lucas. 

0.  8.   4QBNT8. 


On  dnty  with  Company  (.'.  Battalion  ot'  Engineers.  Uuder 
mail  act  1011  at  t  In-  U  u^iiK.^i-  Meliool  of  Application.  Mem- 
ber of  General  Courts- martial  convened  itt  Willets  Point, 
N.  Y.,  August  o.  Sovtii! '  :<.  L*-C.  ami  February*!,  1668. 

On  duty  with  Company  IS,  Battalion  of  Eaeiueers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  L'oiirH.niauia!  convened  at  Willets  Point, 
N.  Y.,  November  ;',,  l*.-7  ;  February  24  ami  March  39, 1886. 

On  duty  with  Company  <:,  U;ti irtliuti  of  Engineers.  Under 
instruction  at  the  Knejiie,  r  Si.iiool  of  Application.  Mem- 
ber of  General  Courts- martial  convened  at  Willotts  Point. 
N.  Y.,  November  3, 1*67 ;  February24  and  March  29,  1888. 

To  report  to  the  Commanding  Oilie«r.  Italtalion  of  Engi- 
neers, for  duty  with  the  battalion. 


In  charge  of  the  improvement  of  the  harbor  at  Breton  Bay, 
Leonardiown,  and  at  entrance  of  Saint  Jerome  Creek, 
Md.  In  charge  of  the  improvement  of  the  rivers  Rappa- 
hannock, Chickahominy,  Mattaponi,  Totuaky,  York,  Pa- 
munkey,  and  Staunton,  Va.,  Roanoke  and  French  Broad, 
N.  C-,  and  Dan,  Va.  and  N.  C.j  of  channel  in  Potomac 
River  through  flats  in  front  of  landing  at  Mount  Vernon, 
and  of  Neabsco,  Notnini,  and  Urbana  creeks,  Va.  In 
charge  of  preliminary  examinations  of  Mattox  and  Hunt- 
e^s  o reeks,  Va.  In  charge  of  preliminary  examinations 
and  surveys  of  Bamxeut  River  from  Benedict  to  Hill's 
Landing,  Md.,  and  Roanoke  River  from  ClarkosviUe,  Va., 
to  Eaton  Falls,  N.  C.  In  cbargo  of  survey  of  PaUtient 
River  from  Benedict  hi  Hill's  Landing,  Mil,  In  charge 
of  removal  of  wreck  of  seli'iuuer  Spray  in  Rappahannock 
River  below  Fredi'iicksbarj,'.  arid  of  I  lie  removal  of  three 
wrecks  from  Mattaponi  River,  Va. 

In  charge  of  the  in  i  pre  v. ■inent  of  the  habor  at  Wilmington, 
and  [[.■i.'-hiirixu-  el r  New  Casile,  Del.      in  charge  of  the  im- 

Srovomentof  ilie  Muiiriee River,  _\*.  J.,  Bcoadkiln,  Indian, 
anticoke,  and  St.  Jones  rivers,  Duck,  Mispilliou,  and 
Broad  creeks,  Del.,  Susquehanna  River  mIiovo  and  below 
Havre  do  Grace;  of  the  Chester,  Wicomico,  Choptank, 
and  Pocomoko  rivers,  Corsica  Creek,  upper  thorough  faro 
at  Deil's  Island,  Md  ,  and  iolaod  water-way  from  Cninco 
teagne  Bay,  Va.,  to  Delaware  Bay  at  or  near  Lewes,  Del. 
In  charge  of  preliminary  examinations1  and  surveys  of 
Duck  Creek,  Del.:  Cambridge  Harbor  and  Fairlee  Creek, 
Md.  In  charge  of  remoial  of  wreck  of  steamer  in  Broad- 
kiln  River,  Del. 


•■  CIVIL  ENGINEER. 


On  duty  under  the  immediate  orders  of  Major  Mackenzie. 
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APPENDIXES 
REPORT  OF  THE  CHIEF  OF  ENGINEERS, 

UNITED  STATES  AEMY. 


FORTIFICATIONS.  ETO. 


APPENDIX  No.  i. 


United  States  Engineer  School, 

Post  of  Willets  Point,  X.  Y.,  July  27,  1888. 
XEBAL:  I  have  the  honor  to  submit  the  following  annual  report 
ie  Post  of  Willets  Point,  N.  Y.,  the  United  States  Engineer  School, 
iattiilioi]  of  Engineers,  and  the  Engineer  Depot. 

POST   OF  WILLETS  POINT. 

the  close  of  the  fiscal  year  the  garrison  consisted  of  20  commU- 

d  officers  and  352  enlisted  men  (for  roster  and  changes  during  the 

nee  report  of  the  battalion  commander  herewith),  including  the  fol- 

ig  general  staff  and  artillery  officers  : 

.  J.  C.  G.  Happersett,  surgeon,  U.  S.  Army. 

I.  E.  C.  Carter,  assistant  Burgeon,  U.  S.  Army. 

it.  C.  P.  Miller,  assistant  quarter™ aster,  U.  8.  Arm  v. 

A  Lieut.  John  Pope,  jr.,  First  U.  S.  Artillery. 

ond  Lient.  Thotuas  Bidgway,  Fifth  U.  S.  Artillery. 

md  Lieut.  Charles  F.  Parker,  Second  U.  S.  Artillery. 

ptain  Miller  was  assigned  to  duty  as  post  quartermaster  in  Jan- 

,  1888,  and  relieved  July  1,  1886. 
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The  three  officers  of  artillery  were  assigned  to  dnty  at  the  post 
November,  1887,  for  special  instruction  in  the  torpedo  service,  and  ! 
lieved  on  the  1st  of  July,  1888. 

The  improvements  referred  to  in  my  last  anuual  report  as  havii 
been  begun  by  the  Quartermaster's  Department,  have  been  complwfc 
as  follows : 

I.  The  introduction  of  an  adequate  water  supply :  this  was  arrange 
for  by  a  contract  with  the  village  of  Flushing,  N .  Y.,  which  secured  t 
laying  of  mains  to  the  line  of  the  reservation  and  the  daily  supply 
60,000  gallons  of  water,  which  was  tested  and  found  to  be  of  escelie 
quality.  The  entire  labor  of  laying  the  mains  and  service  pipes  up 
the  reservation  was  doue  by  the  enlisted  men  of  the  garrison.  Ovei 
miles  of  pipe  was  laid ;  also  two  6-inch  water  meters,  eight  6  inch  gait 
two  4  inch  gates,  and  fourteen  fire  hydrants,  at  a  total  cost  for  labor  ai 
material  of  $7,037.73.  (For  full  details  see  report  of  post  quarteruiast* 
forwarded  February  8, 1888.)' 

II.  The  introduction  of  an  adequate  system  of  sewerage.  This,  ale 
has  beeu  done  entirely  by  soldier  labor.  Over  0,000  feet  of  eewer-pij 
was  thus  laid. 

III.  The  necessary  plumbing  for  sanitary  purposes  iu  barracks  ai 
quarters  doue  by  contract  at  a  cost  of  about  $7,208.  This  includes  bati 
tubs,  water-closets,  etc.,  in  fifteen  buildings. 

IV.  The  double  set  of  quarters  for  officers  and  the  new  hospital  buili 
ing,  both  of  which  are  now  in  use. 

The  quartermaster's  department  has  also  furnished  the  material  ft 
putting  down  a  system  of  brick  walks.  The  labor  is  being  done  byei 
listed  men.  This  is  a  very  desirable  improvement  to  the  post,  as  it  wi 
difficult  to  keep  some  of  the  walks  iu  a  passable  condition  in  wi 
weather. 

I  would  again  earnestly  recommend  the  following  additional  improv 
ments,  which  are  greatly  needed  tor  the  proper  and  economical  adini 
istration  of  affairs  at  the  post,  viz : 

I.  The  new  barracks  recommended  in  lasttwo  annual  reports  aud  1 
a  special  board  of  officers,  and  for  which  plans  and  specifications  ha 
been  submitted,  are  much  needed.     The  old  barracks,  built  of  a  com  I 
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44  The  reservation  is  bounded  on  the  west  by  a  salt  marsh,  with 
gish  lagoon  in  the  middle,  and  at  low  tide  there  is  nothing  to  pre- 
mauthorized  ]>ersons  from  entering  or  leaving  the  post  without 
g  the  guard- house,  especially  at  night  or  in  case  of  heavy  fogs, 

ofteu  prevail.  I  believe  it  was  a  part  of  the  original  design  for 
ad  defense  of  this  place  to  clean  out  and  deepen  this  lagoon  and 
1  a  broad  ditch  as  far  as  the  main  road  leading  past  the  guard- 
This  could  be  done  without  any  great  expense  if  a  small 
ing  machine  could  be  borrowed  from  some  of  the  Government 

in  the  vicinity  when  not  needed  for  other  purposes.  This  work. 
e,  would  greatly  improve  the  sanitary  condition  of  the  post,  ana 
,  at  the  same  time,  reclaim  considerable  land,  which  is  greatly 
d  for  post  gardens  and  for  a  target- range.  The  present  range  is 
w  and  can  not  be  used  for  skirmish-firing." 
s  would  also  make  a  suitable  harbor  for  laying  up  our  boats  in 
r  where  they  will  be  protected  from  ice  and  storms. 

The  soldiers'  laboratory  destroyed  by  fire  in  November,  1886, 
d  be  rebuilt  as  soon  as  possible.  A  clause  appropriating  money 
lis  purpose  has  been  inserted  in  the  bill  making  appropiiations  for 
upport  of  the  Army  for  the  fiscal  year  ending  June  30,  1889. 
Id  this  become  available,  the  work  could  begin  at  once. 

A  suitable  building  should  be  provided  for  the  collection  of  en- 
sring  models  referred  to  in  last  two  annual  reports.  The  present 
Ling  is  an  old,  leaky,  frame  structure  erected  during  the  war,  and 

inconveniently  located.  It  is  not  worth  repairing.  A  suitable 
proof  building  can  be  built  for  about  $8,000. 

be  sanitary  condition  of  the  pose  during  the  year  has  been  quite  sat- 
ctory,  and  with  the  recent  improvements  in  the  sewerage  and  water 
ply,  there  should  be  little  to  complain  of  in  the  future. 
toly  fonr  deaths  occurred  at  the  post  during  the  year;  two  from  ac- 
emal  drowning,  one  (a  civilian)  from  consumption,  and  one  from 
Me  bronchitis.  One  soldier  belonging  to  the  post  died  of  sunstroke 
Sewton,  L.  L,  while  absent  without  leave. 

ENGINEER    SCHOOL   OF   APPLICATION. 

The  scope  and  object  of  the  school  have  been  fully  set  forth  in  pre- 
Wsreports  and  in  the  order  establishing  it  on  its  present  basis;  the 
*w  issued  in  pursuance  of  the  latter  arranging  the  details  of  the  sea- 
l's work  are  appended,  marked  A,  B,  and  C. 

Daring  the  past  year  a  class  of  two  engineer  officers  completed  the 
flcourse  of  three  years,  and  a  class  of  three  artillery  officers  corn- 
tad  the  seven-months'  course  in  torpedo  instruction  and  were  relieved 
«lF  1, 1883. 

fte  following  tabular  statement  shows  the  constitution  of  each 
!*»  the  subjects  in  which  they  have  received  instruction,  and  their 
J*»  in  each  subject  for  the  year,  the  maximum  in  all  cases  being  3. 
Remarks  are  the  mean  of  marks  awarded  at  examinations  held  as 
*»«:  January  3,  February  1,  March  3,  April  3,  and  May  3, 1888. 


Third  winter's  class. 

Civil 
engineering. 

Military 
engineering. 

MttMtJ.E  Knhn,  Engineers    

2.80 
2.61 

2.80 

WUmL  W.  B.  Onighill,  Engineers 

2.78 

t 
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— — 

Civil 
miKineeiing. 

Military 
eg  gii  inert!  iK. 

Kill 
pkotof 

IB 

in 

3.20 

2.  SO 
2.  TO 
1.40 
2.75 

S*oond  Liout.  M.  M.  Pstrink.  Eni!iol->r< 

H».fc«t*_ 

T^~ 

—„ 

Sum 

a.n 

184 
1H 
3.19 

3.0 
1.8 
3-0 

I.  The  library  of  the  school  is  under  the  immediate  charge  of  the 
adjutant,  and  has  received  many  valuable  additions  during  the  yet 
the  way  of  standard  scientific  works  and  periodicals. 

The  appropriation  asked  for  to  keep  the  library  np  to  the  or 
standard  during  the  next  fiscal  year  is  9500,  which  is  respectfully 
ommended. 

II.  Under  authority  of  the  Chief  of  Engineers  it  has  beeu  arrai 
for  the  officers  on  duty  here  to  visit  several  manufacturing  estab 
moots  in  and  around  New  York  for  the  purpose  of  inspecting  maohi 
and  witnessing  such  mechanical  operations  and  processes  as  were  thoi 
to  be  of  professional  interest. 

The  Brooklyn  Navy-Yard,  Continental  Iron  Works,  and  the  Ordn 
Proving  Grounds  at  Sandy  Hook  have  already  been  visited,  and 
proposed  to  visit  other  works  as  soon  as  arrangements  can  be  mad' 
the  purpose. 

III.  As  post  and  battalion  orders  have  been  accumulating  ben 
,  the  past  twenty-three  years,  many  having  become  obsolete  or  inoj 

tive  from  frequent  amendment,  the  post  adjutant  has,  under  my  d 
mpfled  iind  consolidated  into  a  siufrle  post  order  id!  that  ap 
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greatly  improved  by  starting  what  is  known  as  a.  post  canteen 
m,  and  the  post  council  has  been  requested  to  formulate  a  plan 
•ring  the  experiment.  There  will  be  no  expense  attached  to  it, 
in  be  accommodated  in  one  of  the  old  buildings  not  needed  for 
her  purpose,  and  the  proceeds  of  sales  and  other  sources  of  rev- 
rhich  now  go  to  the  post  trader  and  outside  parties,  ought  to  pay 
enses  and  leave  quite  a  revenue  for  post  and  company  funds,  ap- 
e  to  the  soldiers'  mess  allowances. 

BATTALION  OF  ENGINEERS. 

law  provides  for  five  companies  of  engineer  troops,  having  an 

ized  strength  of  752  enlisted  men,  officered  by  details  from  the 

of  Engineers.    At  present  only  four  companies,  with  a  total 

th  of  450  enlisted  men,  are  allowed  to  l>e  recruited. 

aggregate  strength  of  the  battalion  on  June  30,  1888,  was  15 

ssioned  officers  and  388  enlisted  men. 

ng  the  past  year  Companies  A,  B,  0  have  been  stationed  at 

3  Point.    Company  D  exists  only  in  name.    Company  E  has  been 

ted  at  West  Point  to  assist  in  the  practical  instruction  of  cadets 

Military  Academy  in  building  military  bridges,  sapping,  mining, 

maling. 

following  is  a  roster  of  officers  serving  with  the  battalion  on  June 

£,  viz : 

(V.  R.  King,  Corps  of  Engineers,  commanding. 
Lient.  J.  G.  Warren,  Corps  of  Engineers,  adjutant. 
Lient.  Irving  Hale,  Corps  of  Engineers,  quartermaster. 

Company  A. 


u 

z 


J 

u 

■J 
U 

3 
u 


8.  W.  Roessler,  Corps  of  Engineers,  commanding  company. 

d  Lient.  M.  M.  Patrick,  Corps  of  Engineers,  with  company.  §> 

d  Lient.  T.  H.  Bees,  Corps  of  Engineers,  with  company.  -g 

Company  B. 

Edward  Maguire,  Corps  of  Engineers,  commanding  company, 
id  Lient.  Charles  8.  Richl,  Corps  of  Engineers,  with  company, 
id  Lieut.  F.  R.  Shank,  Corps  of  Engineers,  with  company. 

Company  C. 

.  Eric  Bergland,  Corps  of  Engineers,  commanding  company, 
id  Lient.  H.  C.  Newcomer,  Corps  of  Engineers,  with  company, 
id  Lient.  Charles  L.  Potter,  Corps  of  Engineers,  with  company, 
id  Lieut.  J.  J.  Meyler,  Corps  of  Engineers,  with  company. 

• 

Company  D. 
Lieut.  J.  G.  Warren,  Corps  of  Engineers,  commanding  company. 

Company  E. 

*  P.  M.  Price,  Corps  of  Engineers,  commanding  company. 
;  Lieut.  J.  Biddle,  Corps  or  Engineers,  with  company. 
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The  following  table  shows  tin-  dmnges  that  have  tnkeu  place  in  U 
personnel  of  the  officers  during  the  year,  viz  : 


CUin.-ii'l.-ri,  II. 
Sid- i l.  U".  U  .. 
Sliullli,  F.I!  .. 
il.  vlf-:,-r  .7... 
Kiiiulit..T.CJ.D 
Ui.i.ll«.-I"hb  . 
Kiilm.J.E    -. 


S.  1 1.  l.M  . 
!-v  iV.'Jii! 


S.  0.:w.  A.G.O.Xot.h* 

s,  o.  sw.A.ii.o.SoT.a3 

S.O.  mi.  A.iS.n.Jlai-i 
S.  O  HI.  A.«.0.,Jhe(1] 


Capt.  S.  W.  KoessK-r,  Corps  of  Engiueers,  wae  relieved  from 
battalion  ami  post  adjutant  and  treasurer,  recruiting  officer,  and  aci 
signal  officer,  post  of  Willeta  Point,  and  from  command  of  Com  pan; 
Battalion  of  Engineers,  in  Orders  So.  253,  Post  of  Willets  Point, 
Orders  So.  95,  Battalion  of  Engineers,  December  (i,  1SS7.  Reliei 
from  duty  as  inspector  of  rifle  practice.  Battalion  of  Engineers, 
eral  Orders  So.  14,  headquarters  Corps  of  Engineers.  December  17, 11 
Assigned  to  command  of  Company  A,  Battalion  of  Engineers,  in  On 
No.  »6,  Battalion  of  Engineers,  November  15,  1867. 

First  Lieut,  J.  G.  Wanru,  Corps  of  Engineers,  was  relieved  fro'n  ilu 
with  Company  K,  Battalion  of  Engineers,  on  December  5, 1887,  in  co 
piiaiu-c  with  .Special  Orders  No.  212,  headquarters  of  the  Army,  Ai 
rant-General's  Office,  November  22,  1887,  and  appointed  battnlum  ;h 
tant  and  treasurer,  in  command  of  Company  E,  Engineers,  in  Orders! 
Slo.  Battalion  of  Engineers,  and  post  adjutant,  treasurer,  recruit! 
officer,  and  arting  signal  officer,  Post  of  Willets  Point.  In  Orders  I 
253,  Post  of  Willets  Point,  December  0, 1887  ;  inspector  of  line  practi 
Battalion  of  Engineers,  in  General  Orders  No.  14,  headquarters  Cor 
of  Engineers,  December  17, 1887. 

First  Lieut.  John  Biddle,  Corps  of  Eugineers,  was  appointed  recru 
ing  officer,  Company  E,  Battalion  of  Engineers,  at  West  Point, 
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taiigea  among  the  enlisted  men  of  the  Battalion  of  Engi- 
:  the  past  year,  viz : 

depot. 89 

b  battalion .• 9 

the  battalion 24 

1 

i 11 


% 


134 


;ion  of  service 22 

lity 16 

se  of  general  court-martial 11 

14 

- 1 

15 

e  and  accident 4 

rolls 1 

49 

1 

134 

ie  year  the  battalion  has  been  drilled  and  instructed  as  fol- 

•y  tactics,  school  of  the  soldier,  company,  and  battalion. 
;et  practice,  daring  the  months  of  June,  July,  and  August, 
arget  year,  152  men  qualified  as  marksmen  and  7  men  as 
rs. 

toniering,  during  the  months  of  August  and  September,  in- 
ring,  and  building  canvas  batteaus  and  trestle  bridges,  as 
n  the  ponton  manual. 

tary  engineering,  including  field  fortifications,  sapping,  and 
ling. 

lo  drills  were  had  throughout  the  year,  the  winter  months 
ted  to  in-door  drills  and  practice  in  the  loading-room,  and 
months  to  outdoor  drills  and  exercises, 
rraphy:  Selected  details  of  non-commissioned  officers  and 
ve  been  instructed  in  military  photography.  (For  details 
ix  E.) 

lomy :  The  officers  under  instruction  were  practiced  in  the 
extant,  transit,  and  zenith  telescope. 

•il,  1888,  First  Lieut.  John  P.  Wisser,  First  U.  S.  Artillery, 
the  post  under  orders  from  the  War  Department,  and  practi- 
istrated  to  the  officers  the  workings  of  a  system  of  instruction 
>r  operations  of  war.  A  detailed  report  of  his  work  was  for- 
ril2l,  1888.* 

EXPERIMENTS. 

has  been  no  appropriation  for  torpedo  experiments  for  the 
ars,  but  little  has  been  attempted  in  that  direction. 
I  io  the  way  of  an  extended  or  systematic  course  of  experi- 
er  in  electricity  explosives,  or  their  combination  in  mining 
involves  expense  which  could  not  be  provided  for  without 
ropriations. 

ars  ago  the  popular  notion  was  that  torpedoes  would  enable 
mb  with  seacoast  fortifications,  but  now  the  idea  seems  to 

*  Omitted. 
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be  lo  dispense  with  torpedoes  also,  ami  trust  to  lock  or  some  system  c 
defense  that  will  come  op  spontaneously  when  needed. 

There  is  no  doubt  but  that  thi  efficiency  of  torpedoes,  like  most  thing 
that  are  suddenly  brought  into  public  notice,  has  been  greatly  overa 
tiiuuted  even  by  military  authorities,  but  they  are  now  settling  hit 
their  proper  relative  importance  as  a  powerful  auxiliary  to,  not  substi 
tute  for,  sea-coast  fortifications,  their  value  consisting  very  largely  it 
their  moral  effect  on  the  enemy  and  the  delay  which  they  will  cans 
when  armored  ships  attempt  to  run  past  shore  batteries. 

To  be  of  any  use,  therefore,  our  system  must  be  kept  abreast  of  tin 
most  advanced  developments  of  foreign  nations,  not  only  in  general  ai 
rangemeuts  but  in  all  their  details,  and  especially  in  the  all-iinnortan 
elements  of  simplicity  and  certainty  of  action. 

We  can  not  afford  to  lag  behind  iu  auything  so  vital  to  our  nations 
defense. 

At  the  close  of  the  late  war  we  were  in  advance  of  all  other  nation 
in  the  knowledge  and  use  of  torpedoes,  and  although  but  little  progrea 
had  then  been  made  in  their  development  as  compared  with  what  ha 
since  been  accomplished,  foreign  nations  were  anxious  to  learn  all  the] 
could  from  vs.  Now  they  are  not  only  independent,  but  we  can  taki 
lessons  from  them  in  such  matters,  as  well  as  in  ordnance  and  armor 
ship  building,  and  in  fact  all  that  refutes  to  sea  coast  defense,  not  oulj 
to  such  nations  as  Great  Britain  and  Germany,  but  to  Italy  and  Spain 

With  su.'h  facilities  as  were  available  a  few  miscellaneous  expert 
uients  were  made  during  the  year,  as  follows: 

1.  Two  grand  gronp.s  of  torpedoes  were  planted  and  tested  as  near!] 
as  practicable  iu  the  way  it  would  be  done  iu  actual  service. 

One  of  these  groups  was  allowed  to  remain  from  November  till  Slay, 
to  test  the  effect  of  winter  weather,  and  in  both  cases  complete  recordt 
wero  kept  of  the  time  required  to  prepare  and  plant  the  mines,  the  di| 
ficulties  encountered,  and  the  conditions  of  the  different  parts  at  dif 
ferent  times  as  shown  by  electrical  tests  and  by  careful  inspection  whet 
the  groups  wero  taken  up.  Some  of  the  details  of  these  operations  ami 
suggeslious  relative  to  Ihe  subject  are  given  iu  the  report  of  Captain 
S.  W.  Eoessler,  hereto  appended,  Appendix  D. 
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series  of  experiments  was  made  to  ascertain  the  form  aud  di- 
ns of  the  craters  produced  by  different  charges  fired  at  various 
below  the  surface  of  the  water. 

3  experiments  were  in  continuation  of  some  investigation  made 
twenty-three  years  ago,  when  the  first  recorded  attempt  was 

>  measure  the  force  of  submarine  explosions. 

tpparatus  consisted  of  a  wooden  frame  15  feet  by  18  feet  square, 
thin  iron  ring  just  below  the  center  (as  shown  on  Plate  I),  this 
ing  held  in  position  by  1G  radial  wires,  making  angles  of  22  J 
i  with  each  other  and  having  their  outer  ends  attached  to  the 
i  frame.  Upon  each  wire  was  placed  a  small  sliding  block  of 
oocl  2  inches  in  diameter  at  the  end  towards  the  ring  and  much 

at  the  outer  end,  the  length  of  the  blocks  being  4  inches,  and 
snsity  about  the  same  as  that  of  water.  A  small  piece  of  rubber 
was  placed  on  the  wire  outside  each  block,  the  object  being  to 
the  distance  to  which  the  blocks  were  forced  outward  by  the  ex- 

of  the  charge,  which  was  placed  in  the  center  of  the  ring, 
charges  were  inclosed  in  paper  cartridges,  coated  with  paraffine, 
re  exploded  with  platinum  fuses  containing  only  a  little  granu- 
an  cotton,  instead  of  the  usual  priming  of  mercuric  fulminate, 
targe  was  generally  of  musket  powder,  only  a  few  of  dynamite 

been  tried. 

frame  containing  the  ring  and  charge  was  lowered  vertically  into 
ter  to  the  desired  depth,  and  after  iiring  the  charge  was  raised, 
e  distance  to  which  the  sliding  blocks  were  forced  back  was  care- 
leasured  and  plotted,  as  shown  on  Plates  II  and  following.  In 
jases  the  water  appears  to  have  leaked  into  the  charge  and  some- 
educed  all  the  indications  of  that  round,  but,  on  the  other  hand, 
ling  could  have  caused  any  excess  in  the  result,  it  is  safe  to  as- 
hat  the  maximum  set  of  indications  lor  a  given  charge  were 
early  correct. 

longh  but  few  experiments  have  yet  been  made,  the  following 
sious  are  thought  to  be  warranted : 
SVhen  a  charge,  of  either  gunpowder  or  dynamite,  is  fired  under 

a  large  volume  of  water  is  displaced,  forming  a  crater  or  cavity, 
>idal  in  general- shape,  and  varying  in  size,  according  to  the  weight, 

>  of  charge,  and  depth  in  the  water. 

There  appears  to  be  a  strong  tendency  to  retain  the  spheroidal 
even  when  the  depth  below  the  surface  of  the  water  is  considera- 
» than  the  line  of  least  resistance  that  would  give  a  "  common 
crater  "  in  ordinary  earth,  with  the  same  charge. 
Charges  exploded  near  the  surface  give  larger  craters  and  greater 
ssions  below  the  center  of  the  charge  than  those  fired  at  greater 
is. 

While  the  surface  of  the  cavity  formed  by  the  explosion  is  gener- 
ate regular  in  form,  there  are  frequent  exceptions  to  this  rule 
t  indicate  that  for  some  reason  the  expanding  gas  sometimes  sends 
mall  Jets  to  a  considerable  distance  beyond  the  general  surface  of 
avity.  These  jets  are  sometimes  downward,  but  oftener  in  an  up- 
I  direction,  as  would  be  expected. 

I  By  standing  on  a  wharf,  nearly  over  the  smaller  charges,  when 
'were  fired,  it  was  noticed  that  the  inflamed  gas  formed  a  well-de- 
Iballof  fire,  and  by  means  of  photography  some  tolerably  successful 
hhave  been  made  to  catch  a  view  of  what  takes  place  at  the  very 
H  of  explosion. 
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■?\«<».v. 


Eng50  I 


APPENDIX   1 BEPORT   OF   MAJOR   KING.  355 

ral  point  it  would  remain  there  and  resist  any  force  moving  it  either 
(wards  or  from  the  gun.  A  similar  point  was  noticed  inside  the  bore 
)f  the  gun  and  about  5£  inches  from  the  face  of  the  muzzle.  When  a 
320-pound  shell  was  placed  inside  the  gun  in  was  forcibly  pushed  out 
and  remained  attached  to  the  lower  side  of  the  muzzle  of  the  gun. 
(Plates  III.  &  IV. 

Engineer  Depot. 

public  buildings  and  constructions. 

Tie  building  for  an  officers'  mess,  library,  etc.,  was  completed  and 
occupied  during  the  year,  excepting  the  actual  transfer  of  books  to  the 
library,  which  has  been  delayed  for  want  of  suitable  book-cases.  These 
are  now  making  from  such  materials  as  could  be  picked  up  by  enlisted 
men,  and  when  completed  the  library  will  be  fairly  well  provided  for. 

The  observatory  dome  has  been  repainted,  and  water  has  been  brough  t 
Uito  the  officers'  laboratory. 

The  rebuilding  of  the  laboratory  for  enlisted  men  has  been  delayed 
*n  entire  year  by  the  failure  of  Congress  to  make  an  appropriation  for 
it,  but  if  the  item  for  that  purpose  in  the  pending  army  appropriation 
bill  becomes  a  law  work  should  be  begun  at  once,  as  the  building  is 
urgently  needed  for  the  proper  instruction  of  enlisted  men  in  torpedo 

service. 

Other  public  buildings  are  referred  to  in  the  post  report. 

The  steamer  David  Bpshnell  was  hauled  out  on  the  ways  last  fall  and 
thoold  have  been  repaired  and  launched  in  the  spring  as  soon  as  the 
ce  was  out  of  the  way,  but  there  was  no  appropriation  for  the  purpose, 
tod  the  repairs  needed  are  quite  extensive. 

This  steamer  was  designed  and  built  several  years  ago  for  the  pur- 
pose of  planting  torpedoes,  but  the  propelling  and  steering  arrange- 
Bents,  which  are  the  Mallory  type,  have  proved  so  unsatisfactory  that 
t  is  not  thought  advisable  to  repair  them,  but  rather  to  replace  them 
iy  the  ordinary  propeller  and  rudder.  Although  she  has  run  less  than 
J,000  miles  since  she  was  first  launched  the  main-gear  wheels  and  sev- 
aal  other  vital  parts  are  entirely  worn  out. 

Her  deck'  needs  calking,  and  it  will  be  done  at  once  by  a  detail  of 
alisted  men,  but  before  the  repairs  to  her  machinery  are  begun  it  is 
noposed  to  have  the  whole  vessel  thoroughly  examined  by  an  expert. 

All  repairs  necessary  for  the  preservation  of  depot  buildings  and 
lepot  property  have  been  made. 

DEPOT  PROPERTY. 

The  surveying,  astronomical,  and  other  instruments  in  depot  have 
been  properly  cared  for,  and  some  additions  have  been  made  by  pur- 
chase of  transits,  levels,  and  other  instruments  likely  to  be  called  for 
by  officers  in  the  field. 

Instruments  have  been  received  and  issued  in  compliance  with  orders 
and  requisitions  as  follows : 

Tarved  into  depot — Three  theodolites,  3  transits,  5  lovels,  4  barometers,  aneroid ;  2 
Wroireters,  mercurial ;  1  thermometer,  1  case  drawing  instruments,  1  odometer,  12 
iPrbmatic  compasses,  4  silver  watches,  1  leveling  rod,l  transit  and  compass,  1  transit 
\i&\  level  combined,  1  protractor,  1  goniometer,  1  compass,  surveyor's;  2  compasses, 
*~oeket,  round;  2  psych rometerst  1  current  meter. 
Inutdfrom,  depot. — Two  theodolites,  2  transits,  2  levels,  surveyors ;  3  chains,  100  feot ; 
lupes,  steel,  &0  feet;  2  plane  tables,  1  protractor,  Abbot's;  2  prismatic  compasses 
(blind-levels,  reflecting;  6  odometers,  1  compass,  pocket,  square;  2  extra  tubes  for 
1  rometers,  1  solar  attachment  for  transit,  1  level  rod,  3  rulers,  metallic;  1  case 
iwiog  instruments,  2  triangles,  metallic,  2 triangles,  rubber;  2  bridge  rheostats. 


UTOVT  O*   THE  CHUT 


Xmc«T  the  tmtUmm  of  t*c  i 
4—  ty  fclwtif  f  ifwt  m 


improvised  Ux  measuring  the  tensile 
of  wire,  rope,  etc.  by  using  a  lliiilhii  dynamometer  hi 
1  a  jack  screw  for  applying  the  strain*, 
mure  powerful  mac nine,  procored  from  the  work  recently 
of  the  late  General  Gillmore.  has  been  set  np  and  will  be  nsed 
D3  of  building  materials. 


WOKS   OF   THE  DEPOT. 

Printing,  bookbinding,  draaghting,  photographing,  lithographing, 
engine  driving,  repair  of  depot  buddings,  and  the  general  work  to  keep  i 
the  property,  buildings,  and  animals  in  a  proper  state  of  preservation, 
have  been  done  by  engineer  soldiers,  at  a  cost  of  #2. 1 72.41,  paid  out  of 
the  appropriation  for  engineer  depot  at  Willeta  Point.  X.  Y.  inciden- 
tals, 1K88:  Instruments  were  repaired  at  a  cost  of  9140.70,  paid  oatof, 
the  appropriation  for  Engineer  Depot  at  Willeta  Point,  ST.  X.  lustra- 
menu,  1388:  For  the  latter  payment  special  antbority  was  obtained 
from  the  War  Department. 

The  work  of  printing  General  Abbot's  new  Manual  of  Torpedo  Drill 
has  occnpied  most  of  the  time  of  the  printers. 

The  printing  and  bookbinding  has  been  useful  to  every  department 
here.  Confidential  and  professional  books  for  the  officers  of  the  corps, 
reports,  blank  forms,  orders,  circulars,  etc.,  have  Iteeu  made  promptly 
and  with  economy ;  professional  periodicals  were  bound  into  volumes, 
ami  UkA'm  in-iriiinin;:  hi  tliv  iibum  "f  tin-   Hii,'-:!?":1  Si.-lirwl  of  Applie. 
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\     <jf  this  there  has  been  expended  and  pledged : 

|  For  incidental  expenses  of  depot  (incidentals) $3,000.00 

For  instruction  of  battalion  (materials) 1,000. 00 

'  For  repair  and  purchase  of  instruments  (instruments) 2,000.00 

For  purchase  of  professional  works  of  recent  date  on  military  and  civil 
engineering  (library) 494.32 

Total 0,494.32 

No  official  notification  has  been  received  of  the  appropriation  for  the 
fiscal  year  ending  Jnne  30, 1889. 

The  following  amounts  have  been  assigned  to  me  for  disbursement, 
onder  extension,  for  the  month  of  July,  1888,  "  under  public  resolution 
Ko.20:» 

Engineer  depot  at  Willets  Point.  N.  Y. : 

Incidentals,  1889 1360.00 

Materials,  1889 83.33 

Instruments,  1889 166.66 

Library,  1889 41.00 

Total 540.99 

Which  will  be  applied  during  the  month  of  July  as  contemplated  by 
law. 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1890,  the 
following,  viz : 

For  incidental  expenses  of  depot,  including  fuel,  lights,  chemicals,  stationery, 
extra-duty  pay  to  soldiers  necessarily  employed  as  artificers,  on  work  in 
addition  to  and  not  strictly  in  the  line  of  their  military  duties,  such  as 
carpenters,  blacksmiths,  draughtsmen,  printers,  bookbinders,  lithographers, 
photographers,  engine  drivers,  wheelwrights,  teamsters,  clerk  hire,  and  for 
materials  to  repair  public  buildings,  machinery,  and  unforeseen  expenses . .     $5, 000 

for  purchase  of  materials  for  instruction  of  Engineer  troops  in  their  special 
duties  as  sappers,  miners,  for  land  and  submarine  mines,  ponton i era,  tor- 
pedo drill  and  signaling 1,T>00 

lor  purchase  and  repair  of  instruments  to  be  issued  to  officers  of  the  Corps 
of  Engineers  for  use  on  public  works,  surveys,  etc 2,500 

For  library  of  the  Engineer  School  of  Application  ;  for  purchase  of  profes- 
sional works  of  recent  date  treating  of  military  and  civil  engineering 500 

For  a  small  fire- proof  building  to  contain  the  collection  of  engineering  models 
used  for  illustration  and  instruction 8,000 

In  all 17,500 

Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
Major  of  Engineers,  in  Charge. 

The  Chief  of  Engineers, 

U.  8.  Army. 


Appendix  A.— Course  of  Winter  Instruction. 

[Printed  Orders  No.  233.] 

Engineer  School  of  Application,  IT.  S.  A., 
Post  of  Willets  Point,  yew  York  Harbor,  Xorember  H,  1887. 

The  recommendations  of  the  Academic  Staff  for  tho  winter  course  of  instruction, 
■ring  been  approved  by  the  Chief  of  Engineers,  are  hereby  announced.  The  course 
■ftJ  begin  on  December  6, 1887,  and  extend  to  April  29,  1888,  a  period  of  twenty -one 
tssks. 
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COUK8E   FOB   OFFICERS. 

1.  Examinations  by  the  Academic  Statf  will  be  held  at  the  end  of  Jhh 
April,  and  intermediate  examinations,  as  uear  monthly  aa  practicable,  will  I 
by  committees  of  the  Academic  Staff.  Marks  at  examinationa  will  Wot* 
Point  system,  and  the  committees  mill  rejMrt  to  the  Commandant  of  the  Kb 
results  of  the  exam  iuat  inn s.  As  the  efficiency  of  the  ins  tract  ion  tsabt  and 
encedby  the  instructors,  they  will  keep  themselves  folly  advised  of  tic  pn| 
the  students;  will  give  them  at  any  time  any  needed  aid,  aud  when  the  infcc 
on  special  subjects  in  difficult  to  obtain,  should -supplement  the  course  b?k 
The  instructors  will  meet  their  classes  weekly,  and  assign  the leaaonsfer  the: 

FIRST  WINTER'S  COURSE. 

spending  their  first  winter  at  the  sett 


BUBMAR1NTS   MINING,     ,  „ 

3.  Nineteen  weeks.  (1)  Tarts  I,  II,  III,  Abbot's  Manual  (omitting  Chap 
and  such  parts  of  the,  following  books  as  may  be  designated  by  the  Academ* 
(i)  Abbot's  Report  on  Submarine  Mining;  (3J  Gray's  Absolut*  Measure  i» 
Schleeman'a  Torpedoes,  An  esauy  is  to  be  written  between  April  1  and  to,  o* 
explosives  for  iteiunlitions  and  removal  of  wrecks  anil  other  obstructions  to  i 
t  ion  by  blasting. 

4.  Books  of  reference :  Kempe's  Electrical  Testing ;  Mnrdock's  Notes  on  Ele 
and  Magnetism ;  Eisslcr's  Modern  lli|;h  Explosives. 

f>.  The  officers  will  bo  present  at  the  electrical  laboratory  for  six  hours  daily 
days  and  Sundays  excepted,  white  studying  Abbots  Manual  and  Report.  Tt 
proceed  to  the  laboratory  nt  V  a.  in.  Karh  officer  will  moke  all  the  electrics 
urements  snecined  in  Abbot's  Manual,  excepting  those  in  which  the  electros 
used.  Each  measurement  will  1h>  repeated  six  times  independently,  and  tba 
will  bo  reported  weekly  in  writing  through  the  instructor  to  the  Commandant 
tine  will  I>e  had  in  the  duties  of  the  loading- room  as  the  officer  in  charge  maj 
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13.  Books  of  reference:  Articles  ou  Fortification  and  Gunnery,  Encyclopedia 
Britannica;  Ordnance  Notes,  No.  1JJ5, and  Appendix;  Volume  9,  Professional  Panel's 
Boyal  Engineers ;  Beport  Board  on  Fortifications;  Text-books  on  Gunnery,  MeKinlay. 


MILITARY  PHOTOGRAPHY. 


14.  (Fonr  weeks.)  Practice  will  be  had  in  the  following  methods:  Negatives  by 
wet  and  dry  processes;  developers  and  i  utensi  tiers ;  silver  printing,  and  finishing 
tad  mounting  of  the  prints ;  map  printing;  photolithography,  including  the  nega- 
tive and  transfer  to  stone  and  printing.  Each  officer  to  submit  12  primed  copies  of 
Us  map.    Text-books:  Griffin's  Notes  on  Photography. 


SUBMARINE  MINING. 


15.  (Four  weeks.)  An  officer  of  the  second  and  third  winter's  course  will  be  do- 
, tilled  weekly  to  report  to  the  instructor  in  submarine  mining,  as  assistant  for  testing 
ewe  joints  and  instructing  enlisted  men  on  the  torpedo  detail. 


THIRD  WINTER'S  COURSE. 

16.  Civil  engineering,  eleven  weeks ;  military  engineering,  three  weeks ;  submarine 
■iniog,  four  weeks.  • 

CIVIL  ENGINEERING. 

17.  (Eleven  weeks.)  Subjects:  (1)  Measurement  of  river  discbarge;  (*2)  iniprove- 
neat  of  non- tidal  rivers ;  (3)  improvement  of  tidal  rivers;  (4)  wave  and  current  ac- 
tios, and  improvement  of  harbors;  (5)  canals ;  (0)  steam  engines  and  pumps.  Such 
prtaof  the  following  text-books  as  may  be  designated  by  the  Academic  Stall'. 

18.  Text-books:  Vernon  Harcourt's  Rivers  and  Canals,  and  Harbors  and  Docks; 
Seblichtiug's  Improvements  of  Non-tidal  Rivers ;  Edward's  Steam-engine. 

19.  BookB  of  reference :  De  Bauve,  Manuel  de  l'lngdnicur;  Rankino'sCivil-Engi- 
■eering  and  Steam-engine;  Bixby's  Pointe  de  Grave;  articles  on  hydro-mechanics 
■nd  steam-engine  in  Encyclopaedia  Britannica;  Cotter  ill's  Applied  Mechanics;  Jamci- 

on  Steam-engine ;  Steam-boilers,  Wilson  ;  Modern  Stcain-cngine,  Rose. 


MILITARY  ENGINEERING. 


20.  (Three  weeks.)    Hainley's  Operations  of  War. 


SUBMARINE  MINING. 


21.  (Four  weeks.)    See  paragraph  on  submarine  mining  in  second  winter's  course. 


COURSE   FOR   ENLISTED   MEN. 


INSTRUCTION   OF  ENLISTED  MEN   IN  TORPEDOES. 

22.  Details  will  be  for  one  week,  and  from  the  companies  in  turn,  and  will  consist 
•f  1  sergeant,  1  corporal,  and  12  privates. 

fcl.  The  details  will  spend  the  regular  fatigue  hours,  Saturdays  aud  Sundays  ex- 
ttpted,  at  the  old  instruction  building  for  enlisted  men.  Every  soldier  not  excused 
ty" orders  will  be  included  on  this  list ;  but  the  roster  will  be  arranged  specially  for 
tie  benefit  of  the  recruits.  Their  instruction  will  be  directed  by  the  instructor  iu 
Hbmarine  mining,  who  will  be  assisted  by  the  lieutenant  detailed. 

24.  Instruction  will  comprise  telegraphing  with  the  dial  instrument,  including  the 
»de  for  action  ;  the  duties  of  the  loading- room,  and,  so  far  as  practicable,  of  the 
hat  service  as  prescribed  in  the  torpedo  manual,  comprising  preparing  the  plugs  of 
the  buoyant  and  ground  torpedoes ;  charging  I  he  mines;  charging  the  cut-off  boxes, 
three  methods ;  jointing  the  cores;  making  tmk's  heads  in  the  electrial  cable;  using 
the  junction  boxes;  attaching  a  cable  stop;  splicing  and  knotting  hemp  rope;  insert- 
ing thimble  in  wire  mooring  rope.  They  will  also  receive  from  the  instructor  in  snb- 
narine  mining  or  his  assistant,  daily  lectures  respecting  the  fuses,  explosives,  torpedo 
Material  (except  that  of  the  operating-room),  voltaic  batteries,  simple  electrical  test- 
»£,  and  the  use  of  the  portable  apparatus  for  the  electrical  ignition  of  mines.  On 
woniay  the  instructor  in  submarine  miniug  will  submit  a  report  giving  the  names 
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id  such  non-commissioned  officers  and  privates  as  may  be  selected  from  each  corn- 
any,  will  make  satisfactory  foot  reconnaissances  about  4  miles  long  in  the  vicinity 
f  the  post,  the  maps  thereof  to  be  submitted  by  company  commanders  to  post  head- 
narters  on  or  before  the  termination  of  the  season. 

TORPEDO  DRILLS. 

The  torpedo  drills  are  separated  into  two  divisions,  viz : 

1.  The  weekly  torpedo  drill,  the  programme  for  which  is  given  below. 

2.  Planting  a  grand  group  of  torpedoes  as  for  service,  using  an  inert  substance  in 
place  of  the  explosive ;  testing  and  operating  the  group ;  ana  experience  in  the  use 
if  the  electric  light  and  in  the  adjustment  ofits  machinery. 

Weekly  torpedo  drills. 

a 

These  drills  will  bo  had  first,  and  continue  until  each  officer  has  had  at  least  two 
weeks'  experience  in  their  supervision— one  week  as  in  charge  of  operations  on  the 
water  and  one  week  as  electrician.  The  weekly  detail  will  consist  of  two  officers, 
two  non-commissioned  officers,  and  twelve  privates.  The  detail  of  officers  will  be 
nade  as  far  as  practicable  from  the  artillery  officers  until  the  first  of  July,  The  de- 
tail of  enlisted  men  will  be  taken  from  the  companies  in  turn.  In  the  absence  of 
commissioned  officers  the  assistant  instructor  in  torpedoes  will  be  in  general  charge 
rfthe  detail  without  regard  to  rank. 

Daring  the  fatigue  hours  (except  on  Saturday  and  Sunday)  the  men  will  be  in- 
fracted (1)  in  the  duties  of  the  boat  service  connected  with  submarine  mines,  and 
t)  in  those  of  the  loading-room ;  occasionally  loaded  mines  will  be  planted  and  fired 
■  in  actual  service. 

The  following  system  will  be  observed  as  closely  as  circumstances  permit: 

1st.  Monday.  Judgment  torpedo  drill.  The  mapping  drill  will  first  be  practiced  ; 
ben  the  judgment  firing  drill.  A  few  steamers  or  sailing  vessels  should  be  tracked 
4  every  drill,  and  the  diagrams  will  be  neatly  finished  and  preserved. 

2d.  Tuesday.  Placing  the  junction  boxes.  This  drill  will  be  simulated  ou  laud 
■til  the  principles  are  fully  understood  by  every  member  of  the  detail.  It  will  then 
e  executed  on  the  river,  using  the  base  line  between  the  fort  and  engineer  wharf. 
are  mast  be  taken,  by  providing  buoy  ropes  of  sufficient  length,  to  avoid  the  Iosb  of 
nebors. 

3d.  Wednesday.  Planting  a  group  of  mines.  One  officer  will  act  as  electrician, 
ad  the  other  will  command  on  the  steam-launch ;  the  former,  on  Monday  or  Tnes- 
ay,  will  set  up  the  apparatus  completely  in  the  mining  casemate,  so  that  every- 
king  shall  be  in  readiness.  All  the  tests*  used  in  planting  a  grand  group  will  be 
lade.  Before  the  officer's  detail  is  relieved,  all  the  apparatus  will  be  removed  lroin 
lie  mining  casemate,  unless  otherwise  ordered. 

4ih.  Thursday.  Automatic  firing  drill.  This  drill  must  first  be  practiced  at  the 
rharf  in  the  manner  prescribed  in  the  manual.  Subsequently  it  may  be  combined 
rith  the  judgment  drill  on  the  river. 

5th.  Friday.    Planting  a  self-acting  mine. 

6th.     Daily  instruction  in  rowing  will  be  had  between  morning  fatigue  call  and 

30  am. 

In  weather  unfavorable  for  outdoor  drill  the  detail  will  be  exercised  in  the  duties 
f  the  loading-room,  ic  the  shore  duties  pertaining  to  the  boat  service,  and  in  the 
ne  of  the  dial  telegraph,  and  verbal  instruction  will  be  given  respecting  the  fuzes, 
xpiosives,  torpedo  material— except  that  of  the  operating-room — simple  electrical 
Ming,  and  the  practical  use  of  the  ordinary  forms  of  apparatus  for  the  elect rioal 
piitioo  of  mines. 

The  officer  in  charge  will  submit  the  plots  of  the  mapping  drills  and  weekly  reports 
iring  the  names  of  the  enlisted  men  ;  what  they  have  been  drilled  in,  and  their  classi- 
cation  as  to  proficiency ;  also  personal  reports  from  each  officer  showing  what  he 
as  accomplished,  with  notes  of  his  tests  aud  a  statement  of  any  difficulty  encountered 
ad  any  suggestion  he  may  desire  to  make. 

Planting  Grand  Group,  Ac  — After  a  proper  amount  of  experience  has  been  had  in 
be  above-mentioned  drills  the  officers  will  be  arranged  in  details,  as  the  post-eoui- 
ander  may  direct,  for  the  purpose  of  planting  a  grand  group  of  torpedoes,  testing 
Ml  operating  the  system,  and  manipulating  the  electric  light — an  inert  substance 
nil  he  used  instead  of  the  explosive.  The  officers  of  the  detail  will  frequently  inter- 
■ange  duties  so  that  each  one  shall  have  a  fair  amount  of  experience  in  all  the  details 
floe  work.  The  senior  officer  will  be  in  general  charge ;  he  will  keep  a  daily  journal  of 
perations,  noting  particularly  any  difficulties  encountered  and  any  suggestions  that 
»ay  occur  to  bim  at  the  time,  looking  to  the  avoidance  of  similar  difficulties  in  the  future. 

a*  group  and  electrio  light  being  ready  for  service,  the,  fact  will  be  reported  at  once 
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through  the  instructor  t*>  the  posl-ronimnmW,  who  may  order  an  mMMn  Ml 
illustrating  the  operations  of  the  lorpedn  defense  against  au  attempted  passage  of  the* 
luiura  by  an  enemy's  Vassal  under  cover  of  night.  The  group  will  than  be  taken  up- 
by  thoauiue  detail,  anil  tin'  part*  dismantled  unci  returned  to  (heir  proper  places. 

Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail,  aaA 
at  the  conclusion  oft  bo  work  each  officer  Mill  submit  ii  report  on  the  work  .lour  by 
htm,  mentioning  ililtlrulli.-i  cticnuutcre:!  ami  any  suggestions  he  ui.-iv  desire  to  make. 

The  alien  il  a  nee  of  the  officers  will  bo  from  f.tlu  in  11.30  a.  in.,  anil  from  I  t»  t  p.  m. 
When  not  ■dually  engaged  in  supervision  of  the  above- named  drills,  they  will  prac- 
tice In  the  Mors.-  system  of  telegraph v  tiulil  messages  are  sent  and  received  with 
facility. 

The  110 ii-coni missioned  officers  of  the  battalion  will  also  receive  practice  in  the 
Morse  system  of  telegraphy  at  such  times  as  they  can   be  spared  from  their  other 


>  practicable,  and  ollli 
her  duties  whet)  acini  . 
engaged  in  the  field-work.  Each  lieutenant  who  lins  not  already  done  so  will  mokei 
and  plot  a  careful  instrumental  survey  of  about  ™i'w|ii;irf  in  ilenl 'ground.  Th*  wort 
will  includes  contours  with  a  surveyor's  level.  Ho  will  be  assisted  in  the  (told-wort 
by  details  of  non -co ui missioned  officers  and  privates  from  bis  company.  The  wort 
will  bo  plotted  on  a  scale  of  ]•>  inches  to  the  mile,  with  contour  planes  10  feet  ■pott. 
Good  level  bench -marks  should  bo  mode  anil  located  on  tbd  map.  the  n-iervnect*  boine  - 
given  a  column  of  notes.  The  names  of  the  residents  should  be  recorded.  A  floldl 
azimuth  of  one  of  the  lines  will  be  determined  astronomically.  The  finished  ntana 
will  he  suhmitted  on  or  before  the  termination  of  the  season. 

A  careful  hydrogrupliic  survey  of  about  one-ipiarter  (J)  of  a  square  mite,  including 
current  irteasnroimmts  with  electric  current  meter  and  double  floats,  will  be  made,  if 
practicable,  by  the  lieutenants  who  have  not  already  done  so. 


All  the  lieutenant*  who  have  not  already  completed  the  course,  and  been  etcoW 
from  further  observations,  will  rnnstitnte'  the  observers,  being  tailed  upon  by  the 
officer iu  charge  as  wanted.  In  addition,  when  officer  of  (lie  day  (except  on  Sundays!, 
the  weather  permitting, they  will  observe  the  sun  for  tirao. 

The  following  system  will' govern  the  observations  at  the  observatory.  The  course 
covers  two  seasons—  the  first  including  sextant  work,  a  ml  transit  ami /.enitb  telescope 
work,  with  the  instruments  in  the  east  wing  and  on  the  outer  pier  ;  and  the  second 
including  sextant  work,  practice  witli  Ilic  new  ruiiibiiied  instruments  in  the  west  wing. 
Officers  wishing  to  use  the  instruments  for  special  obser vat loiotnr  practice,  must  apply 
for  authority  to  do  so. 

Suitable  blank  forms  will  be  provided,  both  for  observations  and  computnti 


»  ■ 
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MILITARY  PHOTOGRAPHY. 


The  officers'  laboratory  will  be  open  daily  from  l.'.JO  p  in.  until  4  p.  m.  The  build- 
ing, apparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  battalion  quartermas- 
ter, whose  duty  it  is  to  furnish  any  desired  assistance,  and  who  will  be  held  responsi- 
ble for  the  judicious  use  of  the  property.  Officers  are  invited  to  avail  themselves  of 
the  advantages  of  the  laboratory,  making  such  arrangements  with  the  officer  in  charge 
•  is  shall  insure  no  confusion  in  his  official  duties,  or  in  those  of  the  men  under  his  in- 
struction. The  instruction  of  enlisted  men  will  be  restricted  to  one  non-commissioned 
officer  from  each  company,  selected  from  those  having  special  aptitude.  Thev  will 
be  detailed  singly  for  one  week  at  a  time,  and  will  receive  such  instruction  as,  in  the 
judgment  of  the  officer  in  charge,  is  best  suited  to  perfect  their  knowledge  of  the 
abject. 
By  order  of  Major  King. 

J.  G.  Warren, 
First  Lieutenant  of  Engineers,  Post  Adjutant. 


Appendix  C*— Assignments  to  Charge  of  Departments  of  Instruction. 

[Printed  Orders  No.  90.] 

'  United  States  Engineer  School, 

Post  of  Willets  Point,  JVT.  Y.  Harbor,  April  24,  1888. 

\      The  following  assignments  to  the  charge  of  Departments  of  Instruction  are  an- 
!    nonnced : 

I      Military  Engineering,  the  captains  in  turn,  excepting  the  instructor  in  torpedoes. 
Astronomy,  Capt.  Edward  Maguire. 
Civil  engineering,  Capt.  Erie  Bergland. 
Torpedoes,  Capt.  S.  w.  Roessler. 
Military  Photography,  First  Lieut.  Irving  Hale. 

At  the  close  of  the  season  each  officer  will  submit  a  report  upon  the  work  done  in 
bis  department,  with  any  recommendations  he  may  desire  to  make.  Weekly  reports 
of  progress  will  be  rendered. 

I.  Infantry  Drill*  (school  of  the  company)  will  be  had  on  Monday,  Wednesday,  ami 
Friday  of  each  week  from  May  7  until  July  l.r>,  from  10.30  to  11.30  a.  m.  Recall  from 
Drtigne  will  In?  sounded  at  10  a.  in.  for  this  purpose.  Battalion  drills  will  be  had  at 
inch  times  as  the  post  commander  may  order. 

Excepting  the  non-commissioned  staff,  band  and  field  music,  provost  sergeant, 
police  sergeant,  school  teacber  during  sessions  of  the  school,  mail-carrier  and  ambu- 
lance driver,  telegraph  operator,  one  post  baker,  one  stable  orderly,  two  cooks  and  one 
barrack  orderly  from  each  company  (the  barrack  orderly  to  be,  if  practicable,  from 
among  those  who  are  sick  in  quarters) ;  nothing  in  existing  orders  shall  be  construed 
as  I'xcnsing  any  soldier  whether  on  extra  or  daily  duty  from  attending  these  drills. 

J  I.  Drills  in  Military  /engineering  will  bo  had  daily,  Saturdays  and  Sundays  ox- 
jejftert,  during  the  months  of  August,  September,  and  October. 

The  companies  will  be  consolidated  us  one  company  under  the  command  of  officers 
Jet  ailed  from  these  headquarters;  unless  so  detailed  officers  will  not-  be  required  to  at- 
e»d.  The  captains  of  companies,  excepting  the  instructor  in  torpedoes,  will  be  de- 
ailed  in  turn  to  supervise  these  drills.  The  drills  will  commence  at  1  p.  m.  and  con- 
in  ne  until  4  p.  in.,  or  until  the  completion  of  the  particular  work  laid  out  for  the 

The  months  of  August  and  September  will  be  devoted  to  ponton  exercises.  Au- 
:a.ft  will  be  mainly  devoted  to  drills  on  land,  including  building  trestle  bridges,  loari- 
og  the  wagons,  and  putting  together  the  canvas  ponton  boats.  September  will  be 
#- voted  to  drills  on  the  water,  including  the  construction  of  bridges  and  boat  maneu- 
>?rs.  October  will  be  devoted  to  instruction  and  practice  in  field  fortifications,  sap- 
ing,  and  military  mining. 

Kxtra  and  daily  duty  men,  with  the  exceptions  heretofore  noted  for  infantry  drills, 
rill  be  required  to  attend  an  average  of  at  least  one  drill  per  week  on  military  en- 
ixieering,  and  officers  having  charge  of  extra  and  daily  duty  men  will  send  to  the 
ompanies  timely  lists  of  those  who  are  not  to  attend  each  day. 

I II.  Surreys  and  reconnaissances  as  required  by  Orders  No.  85,  current  series,  will  be 
;ia*le  if  practicable  during  the  months  of  May,  June,  and  July. 

IV.  The  months  of  May  and  June  having  been  designated  as  the  target  practice 
caiton,  practice  will  commence  on  Muy  1. 

V.  Beginning  May  1,  dress  parades  will  be  had  daily,  Saturdays  and  Sundays  ex- 
cepted.    First  call  will  be  sounded  half  an  hour  before  uunset. 
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VI.  Tlie  followh.it  ur.-  i-uunwI  Itoin  ilmw jMndH:  Police  aerp-ant ;  p^otf  ,*. 
geanl ;  ii  cook*  and  L  liarmck  orderly  fur  each  company:  3  prut  bakers;  torpedo,  dfr 
|Hit,»uduhi>l>vni[iljifi>rrK<'«ulK;  ina  ilea  trier  j  1  post  clerk;  1  stable  orderlyT^ 

Tliti  fitl low i lift  ii r"'  excused  from  Sunday  morning  inspection:  Police  aerjnut' ! 
rookaanri  I  barwk  orderly  in  imi'Ii  company  jdrircrof  ice-cart ;  mail-carrier- lftabb 
urderly ;  telegraph  njitr.it  or :  'J  post  1-akort 

VII.'  C'oiiii'.niy  rri'itaiioim  will  be  discontinued  after  the  first  proximo 

VIII.  (In  and  after  Hie  ;Kltli  instant,  all  formations  nnder  arms  will  be  in  full  drat, 
without  blanket  basr*.  oaiileeiwiiiid  liavrraiieka,  eipeptingat  infantry  drills,  at  vbieh    ' 
ulidmw  with  h>i.ici'  rap*  "'ill  In-  worn. 

IX.  On  and  afti-r  tin-  *>ili  instant,  tic  triangnlar  baronet  will  be  anbatitnted lor 


By  order  ■>!'  Ma.(i»r  Kins. 


J.  G.  Wiim 

Fint  Litnltnaul  o/  Engineer*,  Pott  AdjtUut. 


«    S.    W.    RoKHSLKR.  CORPfl  OY    ESOIMRBS. 


"ii.t.KTs  [Mint,  Xair  York  Harbor,  /«tj  12,  lftsi 
ml  llio  following  report  on  the  torpedo  department 


Tli.i  wo.-ko:' : !;<>»<  a:  .■.>:;»! ■  ■<!  mainly  in  .'juryinft  out  (lie  programme  of  atndy  and 
iuHliiK'li.'ii  .i-  ■•■■  ■■■■•■■■■■  '•'■   !"'*!   »ii1it.s.  vi/.  out-door  drill*  aud  eicrciaea  o'n  the 

walordniiiin  il-e  >■-■  :-'":  >■  ■>-'"■  "'"'  iti-donr  work,  tlieon-tleal  and  lulwratory  atudiea 

iliiriiif;  ill"'  »::'■:  '■--■-  '':  ■"'''■'i""-  I'vo-raml  primp*  of  torpedoes  without  ex- 
plosive  fluiip>  !■■»"■  ;'  ■  ]■.::>■:-  oarily  lor  rxpvl  tiuitnl  ul,  and  partly  for  drill  par- 
f.-^..-      Tlirtir  tn'ri.vt'.'.;.'.  . .-    "  ■  ■  ■  -  ■' ■!"'  ""I  l"'''H  en ii rely  successful,  have  been  sub- 


jected to  u 


nn*T  ORANI>  ORoirp. 
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dismantling  of  the  group,  reports  that  "considerable  leakage  was  shown,  both  in  the 
cnt-off  bones  and  in  the  pings,  the  fuze-cans  in  three  of  the  mines  containing  water, 
one  nearly  full.    In  some  cases  the  "A"  wire  had  the  insulation  twisted  off  near  the 
robber  packing.    The  leakage  apnearel  to  have  taken  place  along  the  wire  and  not 
by  the  screw-threads  of  the  gland."    The  failure  of  groups  1, 4,  and  7,  so  far  as  their 
resistances  were  brought  below  the  500-ohm  limit,  was  duo  to  leakage  in  and  around 
the  mine  switches.    Group  1,  at  last  test  in  April,  gave  a  resistance  of  258  ohms ;  the 
ealcnlated  resistance  of  the  group  with  the  switch-box  out  out  was  1,490  ohms.    Group 
4tat  last  test  in  April, gave  only  18  ohms  resistance;  with  switch-box  out  the  resist- 
ance was  2,054.    The  group  consisted  of  only  two  mines,  so  that  the  resistance  would 
have  been  nearly  normal  but  for  the  faults  in  the  switch-box.    Group  7  gave  a  resist- 
ance of  51  ohms  with  switch-box  in  circuit,  and  a  resistance  of  683  ohms  with  switch 
and  its  faults  removed.    The  failure  of  the  remaining  two  defective  groups  is  attrib- 
utable largely  to  leakage  into  the  fuze-can  and  injury  to  cable  insulation.    As  to 
the  injury  to  the  cable  insulation,  Licutenaut  Pope  reports  that  "the  armor  of  the 
lingle-couductor  cable  was  found  to  havo  been  badly  twisted,  in  every  case  immedi- 
ately below  where  it  was  lashed  to  the  bales,  and  in  some  cases  the  insulation  of  the 
tores  in  in  red.    In  one  case,  that  of  a  ground  mine,  the  armor  was  entirely  divided, 
evidently  by  corrosion  due  to  some  local  cause,  and  the  core  separated.    This  damage 
wis  in  the  cable  leading  from  the  grand  junction-box  and  within  2  feet  of  the  mine, 
where  the  cable  could  not  have  been  subjected  to  considerable  motion  or  strain." 

The  sea-cell  tests  were  always  made  in  connection  with  the  resistance  tests,  and 
ouch  thought  and  study  were  given  to  them  at  first  with  the  view  of  determining 
from  their  indications  the  probablo  cause  or  causes  of  the  failure  of  the  mines.  Ow- 
ing, however,  to  the  disparity  of  the  indications  no  definite  conclusions  could  be  drawn, 
tin  the  testa  came  to  be  regarded  by  all  who  made  them  as  of  doubtful  value.  In  the 
drills  so  far  carried  out  this  season  the  sea-cell  tests  have  not  been  applied,  the  resis- 
tance testa  being  accepted  as  the  only  safe  guide. 

The  galvanized  steel  cases  were  found  practically  free  from  rust  after  their  six  months' 
exposure  to  the  action  of  sea- water. 

SECOND   GRAND   GKOt:i*. 

The  group  was  planted  in  June  uuder  the  immediate  supervision  of  the  artillery 
officers  (Lieutenants  Pope,  Ridg  way,  and  Parker).  Each  officer  having  had  one  week's 
preliminary  experience  in  charge  of  the  Ijoat  parties  and  one  week's  experience  as 
electrician.  The  mines  were  all  arranged  for  both  judgment  and  automatic  firing. 
A  100-pound  mixture  of  sand  and  sawdust  was  used  in  place  of  the  regular  charge 
of  dynamite.  The  multiple  cable  was  that  used  in  the  winter  group.  The  singlo- 
rooauctor  cable  was  taken  from  a  dram  of  the  Silvcrtown  purchase  of  1874,  which 
had  given  an  insulation  resistance  of  over  three  megohms  per  mile  at  75°  F.,  after 
two  weeks' submersion.  The  following  are  the  principal  points  of  our  experience  with 
the  group : 

Considerable  care  had  to  be  taken  in  putting  together  the  circuit  closer  as  the  ball 
bliabJe  to  stick  fast  in  some  positions  ol  the  ping  it'  the  adjustment  is  not  made  with 
accuracy. 

Much  difficulty  was  experienced  in  adjusting  the  magnet  of  the  circuit  regulator. 
The  adjustment  is  so  extremely  delicate  that  the  slightest  turn  of  the  screw  which 
regulates  the  pressure  of  the  spring  against  the  magnet  may  make  the  pressure  too 
heavy  or  too  light.  In  the  cose  of  one  regulator,  adjusted  to  work  well  one  day,  the 
signet  proved  to  bo  out  of  adjustment  the  following  day.  A  modification  of  this 
■eehanism  to  make  it  easier  and  more  certain  of  adjustment  is  necessary  to  insure  its 
■access  in  the  hands  of  an  officer  of  average  experience. 

The  fault  of  the  untwisting  of  the  armor  of  the  cable  below  where  it  is  lashed  to  the 
hales  of  the  torpedo  was  shown  in  this  group,  although  some  of  tho*mines  remained 
in  position  only  ono  week.  The  fault  does  not  appear  to  be  due  to  dialing,  but  to  the 
notion  of  the  mine.  In  the  grand  group  now  being  planted  the  effect  of  a  wrapping 
•f  marl  in  or  iron  wire  applied  to  the  cable  to  a  point  from  3  to  f>  feet  below  the  moor- 
ing ring  will  be  investigated.  Two  wrappings  of  armor  wire  in  opposite  directions 
would  doubtless  be  the  best  solution  to  the  difficulty. 

The  presence  of  moisture  in  one  of  the  mines  was  found  to  have  a  marked  influence 
on  the  mine  resistance,  reducing  the  latter  to  nearly  one-half  its  normal  value.  The 
difficulty  was  removed  by  dismantling  the  torpedo  and  drying  all  its  parts.  It  is  sup- 
posed that  the  charge  and  charge-bag,  when  moist,  are  semi-conducting,  and  thus 
constitute  a  shunt  circuit  between  the  zinc  plate  of  the  regulator  and  the  metal  of  the 
torpedo  case.  It  would  be  of  value  to  know  the  behavior  of  a  dynamite  charge  under 
Atmilar  conditions. 

Owing  to  the  close  fjt  of  the  mine  switch  between  the  Turk's  heads  in  the  tripplo 
jonction-box,  there  is  danger,  when  the  switch-box  is  placed  in  position,  of  injuring 
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end  inaparalleleolnmn  to  the  amount  regni red  should  be  placed  the  amount 
-"n«  tbird  cblnmn  could  be  placed  the  amount  yet  to  be  provided.    These 
'     "  "  rcbas 


d  easily  be  rovised  from  time  to  time,  as  new  pur     .    

I.  The  exact  condition  of  the  supplies  for  each  harbor  won  Id  be  ascertainable 
oe.  The  operations  of  the  engineer  depot  would  thus  become,  In  imeaun, 
.ant  of  persons,  and  a  change  in  the  commanding  officer  uould  be  made  even 
le  period  of  the  most  active  war  preparation*  without  detriment  to  the  aerv* 
i  doty  of  the  commanding  officer  of  the  engineer  depot  should  begin  With 
nation  of  the  Hats  of  material  required  for  each  harbor  and  end  with  the  de- 
tho  material  at  the  harbor  in  question.  The  duties  of  the  offlner  selected,  to 
the  defense  would  comma  nee  with  the  receipt  of  the  material  at  his  station. 
ich  important  harbor  should  have  at  all  times  Its  offluer  for  the  torpedo  de- 
lis selection  need  not  be  made  public,  If  it  be  deemed  impolitic  to  do  so.  He 
informed  that  in  the  event  of  a  war  within  a  certain  period,  say  five  years, 
be  depended  on  to  conduct  the  torpedo  defense.  Copies  of  the  plant  of  the 
d  of  the  lists  of  material  prepared  by  the  commanding  officer  of  the  engineer 
nld  be  famished  him,  and  he  would  be  kept  informed,  from  time  to  time,  of 
ges  therein.  He  should  be  informed  as  fully  as  possible  of  the  conditio*  of 
rial  in  store.  Ho  would  be  given  facilities  for  studying  all  the  details  of  the 
,  channels,  currents,  etc.,  in  which  he  would  be  required  to  operate.  This 
lone  in  addition  to  and  without  materially  interfering  with  his  other  duties. 
1  thus  acquire  a  thorough  familiarity  with  his  duties,  and  upon  the  outbreak 


,ha  most  eifeotive  use  of  the  material  supplied  to  him.    Every  difficulty  that 
o  arise  will  have  been  considered  and  provided  for,  and  every  provision 
nsure  dispatch,  regularity,  and  precision  in  tho  operations  of  the  defense. 
ry  respectfully,  your  obedient  servant, 

8.  W.  RoBSSLEft, 

Captain  of  Engintert. 
st  Adjutant. 
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wsription. 


I 

Insulation  iv- 
nbttance  be- 
tween cores 

(dry.) 


Between — 
2 and  6*.... 

2  and  I 

2  and  3 

2  and  4 

2  and  5 

2and7 

2andl*..., 

2  and  3 

2  and  4 

2  and  5 

2  and  6 

2and7..~ 

2andl*... 

2  and  3 

2  and  4 

2  and  5 

2  and  6 

it  and  7.... 


Ohms. 


1,390 
770 
710 
700 
780 
730 

810 
500 
530 
570 
540 
580 

1,190 
740 
050 
690 
710 
700 


I)i*8cri)>tiou. 


Drum  10. 


Drum  17. 


i 

luiuitatlon  re- 
Distance  bo- 
I  tween  cores 
i       (dry.) 


n 


i 


Between— 

and  2*.... 

and  3 

and  4 

lands 

land  6 

land  7 


land  2. 
1  and  3. 
land  4. 
land  5. 
1  and  6. 
1  and  7. 


Ohms. 


090 
770 
1,070 
740 
030 
780 

1,250 
1,200 
1,230 
1,300 
1,240 
1,830 


*  Center  core, 
•ecommended  that  the  above  lot  of  cable  bo  submitted  to  the  action  of  an 

ery  respectfully,  yonr  obedient  servant, 

S.  W.  ROK8SLKU, 

Captain  of  Engineers. 
Post  Adjutant. 


(3.) 

Willets  Point,  New  York  Harbor, 

July  17,  1888. 

I  have  the  honor  to  submit  the  following  list  of  cables  whose  insulation  re- 

es  have  fallen  below  one-tenth  of  a  megohm  per  mile  at.  75°  Fahr.     It  is  rec- 

ided  that  they  be  submitted  to  the  action  of  an  inspector. 

drums  or  5  miles  8ilvertown  multiple,  purchase  of  1874.    Drum  numbers  and 

re  as  follows: 

a  No.  893:  Date  of  test,  October  25,  1877;  observer,  General  Abbot.     Rang 

re  freely,  i.  «.,  totally  bad. 

n  No.  1)04:  Date  of  test,  October  25,  1877;  observer,  General  Abbot.     Kang 

»ly. 

nXu.  9G5:  Date  of  test,  October  29,  1880;  observer,  Lien  tenant  Halo.     High- 

istancc  of  any  core,  3,000  ohms  per  mile ;  lowest,  780  ohms. 

n  No.  985:  Date  of  test,  December  21,  1877  ;  observer,  General  Ab1x>t.     Defects 

th  all  cores  on.     No  wetting  since  October  20,  1877. 

n  No.  1024:  Date  of  test,  August  2,  1870;  observer,  General  Abbot.    Resist  - 

f  cores  from  9,000  to  30,000  ohms. 

n  No.  1025 :  Date  of  test,  October  30,  1*75  ;  observer,  General  Abbot.     Insula- 

•sistance  varied  from  .05  to  .11  megohms. 

nNo.  1026:  Date  of  test,  June  2,  Iwrfo";  observer,  Lieutenant  Langfitt.     Insu- 

resistance  of  cores  per  mile  at  75°  Fahr.,  7,212  to  12,588  ohms. 

en  No.  1035:  Date  of  test,  November  9,  1880;  observer,  Lieutenant  Hale.     Insu- 

resistance  per  mile  at  75°  varied  from  20  to  325  ohms. 

n  No.  1043 :  Date  of  test,  August  2,  1870 ;  observer,  General  Abbot.     Resist- 

mean)  of  cores,  about  3,000  ohms. 

oa  number  washed  off:  Date  of  test,  not  known;  observer,  Captain  Knight. 

st  resistance  of  auy  core,  2,240  ohms. 

ley  ozonite,  purchase  of  1883.     One  drum  or  one-half  mile. 

18*:  Insulation  resistance  so  low  as  to  give  a  sensible  deflection  on  service  de- 

:  drums  or  8  miles  Silvertown  single  conductor  cable,  purchase  of  1874.    Drum 
rs  and  tests  are  as  follows : 

d  No.  151:  Date  of  test,  April  24,  ]$$8:  observer,  Captain  Roessler.    Insula^ 
sistance  (rough),  5,540  ohms, 

EFOr  88 24 
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Dniiu  No.  133:  Date  of  lost,  April  SO,  1888; 
tion  resistance,  31.:tiS  ohm*  at.  41°  Fuhr. 

IJrmn  No.  \IU :  Date  ol  test,  November  9,  183H;  hi ,  FhlllMMt  Mi    I 

lul  ion  resistance,  l>,.r>(X>  olims  per  milo  at  75°  Fabr. 

l)i  urn  No.  1UB :  Duto  of  tent,  October  36,  1877 ;  observer,  TlwMfiT  Altai,    1 
lUiu  resistance,  0,000  ohms. 

Kietnen's  single  conductor,  sample  mile,  one  drum,  pnrohanaf  V 
Ocbi be r  19,  1874;  observer,  General  Abbot.    T ililiiin  mlaiaiMO.  11.  Ml  si 

To  tlio  above  list  should  be  added  the  17  drama  of  Henley's  ozokerite  ■ 
ruble  which  I  reported  upon  in  my  letter  of  the  10th  instant. 

This  letter  should  form  an  appendix  to  ray  letter  of  the  16th. 
Very  respectfully,  your  olwdient  servant, 


The  Post  Adjutant. 


Api'kndix  E.—  Report  of  Lieutenant  Irving:  Halb,  Corps  of  I 

Willets  Point,  New  York  Haabos, 
J«jy7,ll 

8ih:  I  have  the  honor  to  submit  the  following  report  of  work  in  the  photogn) 
lolwirulory  during  the.  j  ear  ending  Juno  30,  J8S8. 

Durinjr  February,  March,  mid  April,  lSss,  each  of  the  live  second-year  officers! 
a  four  Weeks'  run™  in  j>holo<:r:iphy.  Dining  the  timedevottd  to  the  regularwil 
course  o(  tit  inly  (lieccnibev  0,  Ir-T.  to  April  'JO,  ltfSH),  two  non-commissioned  oak* 
«en>  <!■>[. tit.  .1  i  iirli  w,  .  1,  i',-v  iiinss-iu-ii'i!!  in  map-printing,  nnd  in  addition  weregn 
as  much  instruction  and  practice  in  the  other  branches  of  the  subject  as  the  time] 
mitti'.l.  flnnm;  the  greater  part  nf  (tie  year  ihtee  [iou-coinmissionodoflic.ers(S«p 
Wundcr,  I'ninpauy  A  ;  Sergeiinl  Helling,  Company  B;  Corporalilnrtiier,  Company 
alternated  on  duty  in  the  lnhoratoiy,  ami  received  instruction  and  practice  it 
branches  of  the  subject,  with  a  view  to  the  selection  of  a  successor  to  Sergeant 
Sot hen  ill  tin'  end  of  hi*  enlist  me  ut,  which  e  spires  iu  August,  1888. 

Too  oaloors'courso  comprised  the  subjects  laid  down  in  Post.  Orders  No.233,1 
uud  also  as  much  practice  a*  the  limited  time  permitted,  with  the  "  American  fi 
negative  and  bromide  paper,  winch  will  probably  play  an  important  part  in  railil 
photography  in  tit"  I'm  tire,  inasmuch  as  the  hlin  negatives  cau  be  carried  ill  srsL. 
tin'  cmnciii,  ad  mi  It  ingot'  two  dozen  exposures  without  removing  roll,  and  tbo  I 
niidc  paper  enables  prints  to  In?  made  very  rapidly  at  night  by  the  light  of  " 
rendering  (.he  npciuii'i'  independent  ol"  daylight. 

s  in  photography  has  covered  V 
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th.  That  more  instruction  be  given  than  heretofore  in  the  use  of  the  alkaline 
jer ;  this  developer  is  only  mentioned  in  the  text-book,  bnt  since  the  latter  was 
i  the  alkaline  developer  nas  grown  much  in  favor  with  photographers,  and 
killfally  handled  possesses  advantages  over  the  oxalate  developer. 
ng  the  past  few  years  considerable  progress  and  numerous  changes  have  been 
n  photographic  practice,  notably  in  the  perfection  of  the  film  negative  and 
Hcinting  bromide  paper  and  in  the  iptroduction  of  the  new  developers. 
ne  therefore  directed  Sergeant  Yon  Sothen  to  prepare  a  paper  on  these  subjects, 
also  any  other  changes  or  improvements  that  have  been  made  since  the  text- 
ras  written.  , 

will  be  forwarded  when  completed, 
eetfnlly  submitted. 

Irving  Hale, 
First  Lieutenant  of  Engineers,  Instructor  in 
Military  Photography,  U.  8.  Engineer  School 

XnTTAUT, 

Poet  of  WilUU  Point. 


« i 
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RIVERS  AND  HARBORS,  ETC, 


APPENDIX  A. 


3YEMENTS  OF   RIVER8   AND  HARBORS  IN  THE  STATES  OP  MAINE 

AND  NEW  HAMPSHIRE. 


)RT  OF  LIEUTENANT-COLONEL  J  ABED  A.  SMITH,  CORPS  OF  ENGI- 
ERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


bee  Channel,  Maine. 

use- a- bee  Bar,  Maine. 

Tagnazus  River,  Maine. 

igor  Harbor  and  Penobscot  River, 

laine. 

fast  Harbor,  Maine. 

;kland  Harbor,  Maine. 

rtland  Harbor,  Maine. 

innel    in    Back    Cove,    Portland, 

(aine. 


9.  Breakwater  at  month  of  Saco  River, 
Maine. 

10.  8aoo  River,  Maine. 

11.  Konnebank  River,  Maine. 

12.  York  Harbor,  Maine. 

13.  Portsmouth  Harbor,  New  Hampshire. 

14.  Cocheco  River,  New  Hampshire. 

15.  Harbor  of  Refuge,  at  Little  Harbor, 

New  Hampshire. 


EXAMINATIONS  AND  SURVEYS. 


kjoduce  [Bagaduce]  River,  Maine, 

between  the  towns  of  Penobscot  and 

Brooksville. 

tmden  Harftor,  Maine. 

►ckport  Harbor,  Maine. 


19.  Kennebec  River,  Maine,  at  Bath,  and 
from  Angnsta  to  lower  end  of  Per- 
kin's  Island. 

.20.  Penobscot  River,  Maine,  from  Bangor 
to  Buck  sport  Narrows. 


United  States  Engineer  Office, 

Portland,  Me.,  July  9.  1888. 

t :  I  forward  herewith  annual  reports  for  river  and  harbor  works 
r  charge  for  fiscal  year  ending  June  30,  1888. 
Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Lieut.  CoL,  Corps  of  Engineers. 


3  Chief  of  Engineers,  (J.  S.  A. 
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following  appropriations  have  been  made  for  improving  Lubec 

a. 

f  March  3,  1879 $44,000.00 

f  June  14, 1880 20,000.00 

f  March  3, 1881 45,000.00 

f  AugUBt  2, 1882 - 20,000.00 

f  July  5, 1884 10,000.00 

f  August  5,  1886 10,000.00 

tal 149,000.00 

tares  to  June  30, 1887 139,932.04 

tares  in  last  fiscal  year 9,057.93 

tal  expenditures  to  June  30, 1888 148,989.97 

proposed  to  expend  such  funds  as  may  be  available  for  the  en- 
ear  in  widening  the  channel,  so  that  it  shall  have  a  clear  width 
eet,  and  25  feet  additional  at  the  bends.  After  this  is  completed, 
wmmended  that  any  additional  amounts  which  may  be  appro- 
shall  be  expended  in  deepening  the  channel  to  15  feet  in  accord- 
ith  the  project  of  1884, 

additional  cost  of  deepening  the  channel  to  15  feet  is  estimated 
i,000. 

Money  statement 

687.  amount  available $9,067.96 

888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ading  July  1,  1887 9,057.93 

888,  balance  available 10.03 

appropriated  by  act  of  August  11,  1888 20,000.00 


it  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

it  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      2, 500. 00 
tted  in  compliance  with  requirements  of  sections  2  of  river  and 
or  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  1887. 

of  steam-boat  lines  atEostport 4 

of  steam-boats  at  Eastport 1,000 

of  sailing  vessels  at  Eastport  and  Lubec 650 

draught  of  vessels feet..  16 

of  vessels  owned  at  Eastport  and  Lubec 252 

aage 25,722 

EXPORTS  OF  EASTPORT,   LUBEC,   AXD  CALAIS. 

cases..  350,000 

herring boxes..  1,000,000 

herring barrels..  12,000 

do 25,000 

foot..  40,000,000 

quintals..  11,650 

h pounds..  20,250,000 

IMPORTS. 

tous..  55,600 

casks..  7,350 

bushels..  273,000 

oil barrels..  38,000 


available  for  fiscal  year  ending  June  30,  1889 20,010.03  * 


a 


ZSHESEZB&,  C.  S.  SJUCY. 


a.i;j.!  ii>!.ij  district  for  the 


_ a.iij,i  uni.ly 


•i-rlC   PAZ.  MAINE. 

:  >I.At=t~A-bec  Reach,  is  nea 
Ic*  east  of  Mount  Desert. 
:  n::-^s  in  length,  which  is  '■ 
:  :r.  addition  to  this  it  ton 
1  i*  saeb.  by  many  vessels,  i 

. ..■•^:e!ap!ate»l  dredging  tin 

t-\  .i::-.!  rvuiovia  g  tbe  roct  ki 

low  witter.    Tl 

ilfrlwas  #40.000.    The  d) 
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i  earnestly  desired  by  the  owners  and  masters  of  vessels  navigat- 
\e  thoroughfare  that  the  channel  over  the  bar  be  increased  to  300 
1  width,  and  that  the  small  ledges  in  the  reach  be  removed.  The 
3  should  lie  removed  to  a  depth  of  not  less  than  16  feet.  The  work 
leted  and  the  additional  work  desired  are  shown  upon  map  oppo- 
age  534,  Annual  Report  of  Chief  of  Engineers  for  1886. 
)  estimate  for  this  work  is  repeated  from  last  Annual  Report,  de- 
Qg  amount  of  ledge  to  be  removed  under  present  contract: 

ing  3,064  cubic  yards  of  ledge,  at  $22 .*. $67,408 

ing  channel  to  300  feet,  65,000  cubic  yards,  scow  measurement,  at  35 

s 22,750 

ncting  small  breakwater  to  divert  cross-currents 6, 000 

igencies,  about  10  per  cent 8,842 

105,000 

3  work  can  not  be  done  with  economy  on  very  small  appropriations. 

improvement  is  in  the  collection  district  of  Machias,  Me.    The  nearest  port  of 
is  Machias,  Me.    The  nearest  light-house  is  Moose  Peak. 

th  the  available  means  it  has  been  found  impossible  to  obtain 
:  statistics  for  this  work.  The  commerce  of  the  nearest  town  is 
,  but  tbe  amount  of  commerce  benefited  by  the  improvement  is 
large  and  bears  little  or  no  relation  to  the  merely  local  wants, 
ose-a-bec  Reach  is  a  thoroughfare  for  a  large  number  of  vessels  and 
Hers  plying  between  the  Dominion  of  Canada  and  ports  in  the 
Ml  States,  and  does  not  depend  for  its  usefulness  upon  any  local 
uerce.  It  is  estimated  that  the  number  of  vessels  using  this 
tughfare  and  receiving  benefit  from  the  improvements  is  as  great 
enty-tive  thousand  annually.  Before  this  improvement  was  made 
onte  was  used  by  comparatively  few  vessels. 

Money  statement 

,  1887,  amount  available $9,  606. 89 

,  1*88,  amount  <  xpouded  during  fiscal  year,  exclusive  of  . 

ilities  outstanding  July  1, 1887 $569.81 

,  1888,  outstanding  liabilities 873.85 

,  l&iS,  amount  covered  by  existing  contracts 1,621.00 

3, 069. 66 

,1888,  balance  available 6,537.23 

at  appropriated  by  act  of  August  11,1888 15,000.00 

it  available  for  fiscal  year  ending  June  30,  lts89 21,537.23 


:t  of  proposals  for  removinq  ledge  from  Moosc-a-bec  Bar,  Maine,  received  July 

23,  1887. 


org*  W.  Townaend,  Boston,  Haas. 

m  F.  Hamilton,  Portland.  Me 

■ia  £.  Lant,  Portland,  Me 


of  bidders. 

Price  per  cubic 
yard  measured 
in  place. 

■ 

$24.83 

26.00 

16.20 

itract  was  made  with  Louis  £.  Lunt,  of  Fort  laud,  Me.,  August  12,  1887. 
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COMMERCIAL  STATISTICS. 

ivalsand  departures  of  steamers 185 

[foals  and  departures  of  sailing  vessels 350 

■berof  vessels  owned  in  Millbridge 50 

Tonnage tons..  3,000 

■ber  of  vessels  now  building 5 

Average  tonnage tons..  200 

eeipts: 

8tock  for  manufacture  of  canned  goods,  and  supplies,  and  general  mer- 
y    ebaodiee  for  consumption  of  5,000  people. 
|orts: 
•: Lumber feet..  5,000,000 

Canned  goods cases..  20,000 

do...  3,000 


A  4. 
IPROVEMENT  OF  BANGOR  HARBOR  AND  TENOBSCOT  RIVER,  MAINE. 

ie  pioject  heretofore  adopted  for  improviug  the  Penobscot  River 
implates  widening  the  channel  in  the  harbor  of  Bangor  so  as  to 
a  width  of  not  less  than  300  feet  and  a  depth  of  11  feet  at  extreme 
water,  and  to  increase  the  width  at  Crosby's  Narrows,  3 J  miles 

cost  of  the  work  was  originally  estimated  at  $75,000. 
following  appropriations  have  been  made  for  the  work : 

of  JnlyG,  1884 pOt  000. 00 

of  August5,  1836 15,000.00 

Total 35,000.00 

Expenditures  to  Juno  30,  1888 24,795.07 

a  result,  the  channel  between  Bangor  and  Brewer  has  been 

ted  an  average  amonnt  of  100  feet,  giving  at  least  300  feet  in  full 

1,  with  a  depth  of  11  feet  for  a  distance  of  about  2,750  feet. 

the  beginning  of  the  fiscal  year  a  contract  had  been  made  with 
Moore  and  Wright  for  dredging  and  removing  large  rocks,  to 

10c  the  widening  of  channel. 

contractors  were  very  dilatory  in  commencing  the  work,  urging 
ins  reasons  for  delay,  none  of  which  were  satisfactory  to  this  office. 
contract  had,  however,  been  taken  at  exceptionally  low  rates  for 
location,  and  if  it  were  to  be  annulled  no  practical  gain  to  the  work 

result  either  in  time  or  price.  It  seemed  an  object  to  avoid  pos- 
fitigation  and  trouble  so  long  as  a  prospect  remained  that  the  work 

ultimately  be  completed.    The  contract  has  therefore  been  twice 

led,  the  last  time  to  October  15, 1888. 

r 


i 


! 

1  m 
■ 

\ 


Money  statement.  3 

ifrl,  1887,  amount  available 19,743.00                         f 

rij  1,1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

atetanding  Jnly  1, 1887 9,743.00 

pant  appropriated  by  act  of  August  11,  1888 10, 000. 00 

Imount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

Inount  that  can  be  profetabl y  expended  i  n  li  seal  year  ending  Jane  30, 1890  30, 000. 00 
hbmittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1807. 
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As. 

IMPROVEMENT  OF  BELFAST  HARBOR,  MAINE. 

.4.  oiuall  balance  of  former  appropriations  remains  to  tbe  credit  of  this 
^rorement,  but  the  amount  has  not  been  sufficient  to  materially  affect 
W  condition  of  the  harbor,  so  that  no  work  has  been  undertaken. 
The  following-named  appropriations  have  been  made  for  this  improve- 
ment: 

Aagort  14,  1676 $3,000.00 

Jab©  18, 1878 12,000.00 

March  3, 1679 5,000.00 

Jnel4,1880 .' 3,000.00 

Total 25,000.00 

lj%  Expenditures  to  June  30, 1887 22,103.20 

£^        Expenditures  last  fiscal  year 20.64 

Upon  the  request  of  Hon.  S.  L.  Millikon,  M.  0.,  representing  a  neces- 

for  farther  improvement  of  Belfast  Harbor,  the  Chief  of  Engineers 

~  that  an  examination  be  made  and  a  report,  with  estimate,  tftib- 

The  officer  in  charge  made  a  personal  examination,  supplemented  by 
inquiries.    A  report  was  submitted,  of  which  the  following  is  a 

United  States  Engineer  Office. 

Portland,  Mc,  February  2,  1888. 

Lb:  In  compliance  with  instructions  from  the  Chief  of  Engineers  in  indorsement 

[January  16,  1888,  upon  letter  of  Hon.  S.  L.  Milliken,  I  have  the  honor  to  submit 

~i  following  report  regarding  the  necessity  for  further  improvement  in  the  harbor  of 

Me.,  and  an  estimate  of  cost. 

harbor  is  situated  on  the  west  shore  of  Penobscot  Hay  and  near  its  northern 

uty.    I  forward  in  a  separate  package  a  tracing  from  the  map  of  the  harbor  to 

iv  and  explain  this  report. 

rbor  lies  entirely  within  the  town  of  Belfast,  though  the  principal  part  of 
teftjr  proper  is  on  the  southwest  side.    The  place  has  between  5,000  and  G,000  in- 
puts and  is  the  natural  shipping  and  receiving  point  for  the  surrounding  country 
about  20  miles. 

years  ago  the  harbor  was  improved  by  dredging  to  the  depth  of  12  feet  and 
in  front  of  the  principal  wharves.    The  improvement  was  completed  in  1879, 
small  balance  of  funds  still  available. 

nidations  havo  been  submitted  in  the  annual  reports  for  1880 and  1887  that 
firaUable  balance  should  bo  used  to  deepen  the  water  on  the  northeast  side,  but 
it  is  too  small  to  accomplish  much  save  when  taken  in  connection  with  ad- 
funds. 
Tuesday  of  this  week,  January  31,  I  was  in  Belfast  and  as  far  as  possible  ascer- 
"  the  conditions  which  seemed  to  require  a  greater  depth  of  water. 

is  the  terminal  point  of  a  branch  line  of  the  Maine  Central  Railroad,  and  the 

is  therefore  used  in  bringing  in  and  carrying  out  coal  and  other  freights  which 

I  distributed  or  delivered  by  rail.    lam  assured  by  the  railroad  offl  cials  that  the 

of  water  is  sufficient  for  all  purposes  at  present  required  by  them.     8o  far  as  I 

loertain,  the  prospect  of  an  ocean  terminus  for  any  extensive  railroad  system  at 

Is  not  at  all  promising;  in  fact  I  did  not  find  anybody  at  Belfast  who  even 

the  subject;  upon  inquiry  of  persons  who  are  interested  in  the  railroads  of 

[State,  they  intimated  that  such  a  result  was  not  probable. 

r  judgment,  therefore,  that  this  contingency  may  bo  safely  left  to  be  provided 
the  occasion  arises. 
i channel  in  the  upper  portion  of  the  harbor  is  quite  deep,  giving  more  than  20 
> to  a  point  above  Lewis's  Wharf;  at  the  wharf,  however,  the  depth  is  somewhat 

irily-loaded  sailing  vessels  sometimes  (Miter  tbe  harbor  drawing  as  much  as  18 

lit  tbe  majority  of  the  vessels  draw  much  less. 

sb annul  which  passes  through  the  middle  of  tfie  harbor  and  leads  to  the  upper 

as  affords  a  clear  depth  of  a  little  more  than  13  feet  at  mean  low  water,  which  iff. 

dky  as  great  as  can  be  obtained  close  to  the  wharves, 
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The  slight  delay  of  the  large  sailing   vessels  which   n 
short  time  for  the  tide  would  'in  '   r_  "'       '' 


short  time  for  the  tide  would  not  in  any  w»j  affect  tlio  rates  of  freight  at  insanae 

The  regular  steamers  between  Boston  and  Bougor  which  touch  at  Belfast  ram 
draw  more  than  10  feet,  and  their  landing  is  in  a  part  of  the  harbor  improved  prerin 
to  1880. 

Another  line  of  steamers  running  to  New  York  has  been  making  its  landinp, 
Lewis's  Wharf,  snd  inquiry  developed  the  fact  that  the  steamers  of  this  line  had  ton 
times  been  delayed  by  getting  aground  while  going  toor  from  the  wharf. 

The  agent  at  Belfast  informed  me  that  the  New  York  steamers  draw  from  10  to 
feet  of  water,  the  latter  depth  being  only  when  heavily  loaded. 

As  Dearly  as  I  could  ascertain  by  inquiry  the  steamer  was  aground  where  the  si 
shows  tint  10  feet  of  water,  though  the  pilot  doubtless  though  the  was  in  the  china 

The  channel  is  not  marked  by  any  buoys,  and  in  the  absence  of  ranges  or  defini 
marks  to  locate  the  course  it  is  very  difficult  to  take  a  vessel  up  the  harbor  int 
deepest  water.  . 

Had  the  channel  been  twice  as  deep  the  steamer  would  have  gone  aground  just  t 
same,  because  it  was  not  in  the  right  place. 

Icannot  resist  the  conclusion  that  the  main  channel  in  the  harbor  is  deep  enot; 
for  all  present  requirements,  bat  it  sboald  be  bnoyed  so  that  vessels  can  find  it. 

It  would  be  an  excellent  plan  reestablish  upon  the  bridge  and  the  high  land  a  sb 
distance  above  beacons,  to  form  a  rangoin  day-time  marking  the  axis  of  the  chant 

It  is  possible  that  the  channel  may  have  filled  slightly  since  the  last  survey,! 
the  character  of  the  inflowing  streams  is  such  that  any  perceptible  diminution 
depfb.  in  ten  years  is  hardly  probable. 

It  would  be  well  to  take  a  few  soundings  next  summer  to  determine  this  point  wi 
certainty. 

There  is  another  feature  of  this  harbor  which  seems  worthy  of  attention. 

Some  of  the  purest  ice  in  the  country  is  harvested  in  tho  small  stream  flowing  il 
the  harbor  apposite  to  the  Boston  steamer's  wharf,  and  that  side  of  the  harbor  I 
also  other  commercial  interests. 

The  large  vessels  which  bring  in  coal  and  other  freights  generally  leave  withoal 
return  freight  because  the  water  on  the  northeast  sido  is  not  deep  enoagh  to  pa 
them  to  load  the  ioe. 

The  ice,  of  which  a  large  quantity  is  annually  shipped,  must  therefore  be  eitf 
lightered  or  shipped  in  small  vessels  at  a  higher  rate  of  freight. 

The  incoming  freights  ore  also  greater  than  they  would  be  if  the  vessels  could  sM 
freight  in  both  directions.  This  is  a  valuable  industry  which  would  be  iacreoMd«| 
better  facilities. 

The  harbor  room  for  turning  the  steamers,  save  at  extreme  low  water. and  for  sat 
orage  of  small  vessels  at  all  times,  would  lie  much  improved  by  making  a  dep4 
8  feet  on  the  northeast  side  of  the  harbor,  as  shown  on  the  map.  This  would  sin  ■ 
mit  the  shipment  of  Ice  in  large  vessels,  and  would  affect  the  rates  of  freight  in  6 
directions.     I  therefore  recommend  that  this  be  done. 
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uners  make  two  landings  per  week  throughout  the  year.  Other 
teamers  make  four  landings  per  day  in  the  summer. 

Money  statement. 

7,  amount  available $2,806.80 

8,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

ing  July  1,1*7 20.64 

8,  balance  available 2,786.16 


COMMERCIAL  STATISTICS. 

id  departures  of  vessels 1,250 

ivala 6 

arances 16 

It  during  the  year 1 

fe tons..  643 

EXPORTS. 

tons.,  11,000 

ugh  and  finished) do...  14,000 

do...  15,000 

rchandise do...  25,000 

9 and  leather do...  400 

ard do...  175 

red  clothing do...  200 

cases..  15,000 

bushels..  48,000 

bbls..  11,000 

doz..  800,000 

200,000 

lee,  sash  and  blinds,  manufactured  from  lumber feet . .  1, 200, 000 

oont  of  horses,  cattle,  sheep,  lambs,  poultry,  and  dressed  meats,  shipped 
Date. 

IMPORTS. 

bushels..  370,000 

bbls-  14,500 

do...  2,000 

tons..  700 

do...  14,000 

do...  5,000 

ard  ware do...  15,000 

te do...  170,000 

do...  2,500 

pipes do...  11,000 

i do...  300 

i  for  leather  boards do...  200 

leather do...  600 

is,  to  be  tanned do...  300 

i do...  15 

do...  500 

ilaater casks..  17,000 

bushels..  20,000 

feet..  4,000,000 

1,000,000 

1,800,000 

oing  statistics  have  been  kindly  furnished  by  Mr.  H.  E.  Peirce,  of  Belfast, 
ep  »s  »  close  approximation  only. 


*, 
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The  following  statistics  for  the  Belfast  district  for  the  fiscal  year 
in;:  Jum*  ;i«X.  IS>S,  were  furnished  by  the  collector  of  o    " 


(Mb till!  -a 


IMl'ROVVMt-ST  ■■•■;■  THE  HABBOK  AT  BOCKLAXD,  MAINE. 

The  pwjeM  (V»r:=.!t»rv»v!Uj;:ai*hartwr.  adopted  in  1531  and  rena 
ISSi',  consists  in  «.vrs:rao::c?  a  breakwater  1.900  feet  long  from  J 
son's  (Vint,  ;«:il  .i  ««::  1  Vreakwarer.  detached,  with  a  length  of: 
feet.     See  map  opKwite  f  Jjf  J'ii.  Report  of  Chief  of  Engineers, 

It  luw  been  :o;:r.it  r-vessarv  ;.>  raise  the  first  breakwater  to  the. 
of  mean  lii^li  wa:er.  ivsie*!  •■:":*>  5  teet  above  mean  low  water  u i 
m»ll\  i>t.i;ii!Oii. 

June  A\  1S.<7.  :ho  ?.:*:  >r*atwaier  had  been  practically  finish 


A  contract  was 
ilebvvdcj:  s:o:-e 
«iiier  ;»s  t.iv  ,-»s  :V 

1'ho  iU*:«er*»  o 
wheu  I  he  «»\i:X 

I'tie  lv!.ir>v  i«: 


w«U>i 

rhtf  .iw.».: 


:icr.  >  ,;:>:.i^i:;  j  with  Messrs.  Hamilton  &  Son 

;:pv::  :^e  ;r*.i"*wa:er  to  raise  it  to  the  level  of 

.vis  •.yrr.u-eo. 

sto-.u-  «V;$  ccs?:sm!  nasi  the  middle  of  Deco 
Vvwir.-.e  so  stvere  tfca:  operations  were  snspend 

.-.•vis  i-v.  :a:..i  '.<e;^  *  very  small  the  contract  wa 


i-i^vr  July 


;o  December  13,  was! 
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da  which  may  be  appropriated  for  the  ensuing:  year  will  be  ex- 
d  in  giving  the  increased  section  to  the  breakwater, 
appropriation  asked  for  year  ending  Jane  30, 1890,  is  to  be  ap- 
x>  continuing  the  construction  of  the  breakwaters  in  accordance 
he  approved  plans. 

as  been  urged  by  parties  interested  in  the  navigation  and  com* 
of  the  place  that  instead  of  separating  the  breakwaters  the  second 
I  be  made  as  an  extension  of  the  first.  No  recommendations  are 
er,  at  present  made,  it  being  left  for  future  consideration, 
kland  is  a  port  of  considerable  commercial  importance,  and  its 
r  forms  an  excellent  refuge,  for  which  it  is  largely  used. 
&1  statistics  indicate  bat.  a  small  part  of  the  benefits  received. 

larbor  of  Rockland  is  a  port  of  delivery  in  the  collection  district  of  Waldo- 
b,  of  which  Waldoborongh  is  the  nearest  port  of  entry.  The  nearest  Ught-houEe 
i  Head,  4  miles  distant. 

Money  statement* 

1887,  amoant  available $16,868.94 

1888.  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 

Hiding  July  1, 1887 14,684.84 


balance  available 2,183.40 

s  appropriated  by  act  of  Angnst  11, 1888 30,000.00 

i  available  for  fiscal  year  ending  Jane  30, 1889 32, 183.40 


ait  (estimated)  required  for  completion  of  existing  project 407, 500. 00 

ntthatcahbeprofitablyyxpendedinflscalyearendiDg June30, 1890    75,000.00 
ittod  in  compliance  with  requirements  of  sections  S  of  river  and 
box  acta  of  1866  and  1867. 


COMMXRCIAL  STATISTICS. 


allowing  commercial  statistics  for  the  district  of  Waldoborongh  for  the  fiscal 
ding  June  30, 1888,  are  furnished  by  the  collector : 


Shipping. 


ftoa  fbreiga  pert* , 662  49,640 

MS  for  foreign  ports 691  56,677 

**d  is  kept  of  arrivals  and  departures  coastwise. 

B«Ut  in  the  district 5  1,486 

lis  and  departures  of  steamers  at  port  of  Rockland,  upwards  of  fifty  weekly. 

»eoUeeted<dat!ea) 6V 

tations  mainly  Canadian  and  non-dutiable. 

fmnpoitfcttona 76,887.66 

rezportastoos 651.00 


A  7. 

IMPROVEMENT  OF  THE  HARBOR  AT  PORTLAND,  MAINE. 

b  project  adopted  in  1886  for  this  improvement  consists  in  dredging 
nnel  500  feet  wide  and  29  feet  deep  at  mean  low  water  from  deep 
r  of  the  outer  channel  to  the  front  where  the  largest  steamers  re- 
i  and  discharge  their  cargoes.  The  plan  is  indicated  upon  a  map 
site  page  460,  Report  of  Chief  of  Engineers  for  1887. 
me  88 25 


386         REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  *SKT,-^ 

The  estimated  cost  of  dredging  the  channel  above-deserfW 
#135,000.  | 

In  a  harbor  like  that  of  Portland  small  points  occasionally  i 
attention  which  have  not  been  definitely  outlined  in  reports  pre* 
submitted  to  Congress.  A  letter,  baa  been  recently  received  iW 
agent  of  the  International  Steam-ship  Company  asking  that  * 
shoal  near  the  steamers'  landing  may  be  removed.  An  examina! 
the  place  will  be  made  as  soon  as  practicable,  and  such  recommett 
will  be  made  as  the  case  may  seem  to  require. 

For  the  project  indicated  there  has  been  appropriated  the  foil 
amount: 
l)y  act  of  August  5,  18H6 ! 

At  the  beginning  of  the  fiscal  year  dredging  was  in  progress  hi 
contract  with  the  National  Dredging  Company,  of  Wilmingtot 

Work  under  the  contract  was  completed  December  28. 1887. 
of  the  material  had  been  harder  than  was  anticipated,  and  a  larg 
of  it  was  of  such  a  kind  that  the  most  tedious  part  of  the  work  i 
damp  the  material  from  scows  after  it  bad  been  dredged.  No 
standing  the  difficulty  the  contractor  pushed  the  work  forward 
oualy  and  to  the  entire  satisfaction  of  this  office. 

Tbe  amount  of  material  removed  under  the  contract  was  198,872 
yards,  measured  in  situ. 

Tbe  entire  expenditure  during  the  fiscal  year  has  been  $27,951.' 

The  total  expenditure  upon  the  project  has  been  $29,992.34. 

As  a  result,  tbe  portion  of  tbe  new  channel  lying  along  the  front 
wharves  an  average  length  of  about  1,600  feet  and  width  of  400  fe 
been  deepened  from  21  feet  to  29  feet  depth  at  mean  low  water  ! 
dition  to  the  slopes  on  the  outer  edges  of  the  cuts. 

The  improvements  thus  far  are  only  partial,  as  the  new  cbanne 
not  yet  extend  outside,  but  it  permits  the  movement  of  the  target 
sets  about  the  wharves  at  all  stages. 

Tbe  prices  obtained  were  exceptionally  low.  It  is  not  prod 
ftttiniate  the  cost  of  completing  the  improvement  otherwise  th 
deducting  tbe  amount  appropriated  from  the  amount  of  origins 
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out*  (estimated)  reauired  for  completion  of  existing  project, $65, 000. 00 

oant  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1890    66, 000, 00 
mitted  in  compliance  with  requirements  of  sections  3  of  river  and 
arbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

als  of  sailing  Teasels 2,885  I  Lines  of  steamers,  foreign  and  coast- 
als of  steamers 736  J      wise 11 

IMPORTS. 

transatlantic    steamers  I  Value  of  other  imports  by 

,000 tons) 16,903,716  |      water $1,751,318 

PRINCIPAL  ARTICLES  IMPORTED  IN  8AIUNQ  VESSELS. 

■es,  24,495  hogsheads..        $739,875  I  Coal,  400,000  tons 

r,  29,000,000  pounds....      1, 360, 000  | 


LANDED  ON  THE  WHARVES  OF  BACK  COVE. 


tons..  3,000 

bUit  .................. .do...  8,000 

brick do...  1,000 


Building  brick tons..  1,000 

Granite do...  2,000 

Castings 4o...  1,300 


EXPORTS. 


j  of  exports  by  sea $4,503,061 

ean  steamers. . . .  tons. .  100. 000 

it bushels..      1,272,910 


Oats bushels..  49,750 

Peas do....  522,290 


b  from  foreign  porta 291  89,548 

•ns  for  foreign  ports 412  142,667 

» bail*  within  the  district 3  219 

it  «f  rerenne  collected 1809,882 

if  importation* 2,292,875 

if  exportation* >. 8,152,441 


A  8. 
MPROVEMENT  OF  CHANNEL  IN  BACK  COVE,  PORTLAND,  MAINE. 

ie  project  for  this  improvement,  adopted  in  1886,  consists  in  deepen- 
ing straightening  the  channel  so  that  it  shall  have  a  depth  of  not 
than  12  feet  at  mean  low  water  and  a  width  of  300  feet,  following 
larbor  commissioner's  line. 

map  is  submitted,  to  accompany  this  report,  showing  the  location 
nally  adopted  and  the  progress  made  to  June  30, 1887. 
je  original  estimated  expense  of  the  improvement  was  $181,000. 
ifliug  modification  in  the  original  location  has  slightly  reduced  the 
«nt  of  material  to  be  removed,  so  that  the  revised  estimate  is 
),000. 

j  act  of  August  5,  1886,  there  was  appropriated  for  the  work  the 
i  of  $26,250. 

i  the  beginning  of  the  last  fiscal  year  the  necessary  surveys  and 
!*  and  other  preliminary  work  had  been  completed  and  a  contract 
I  been  made  for  dredging  as  far  as  the  available  funds  will  permit, 


L 


>  following  statistics  for  the  fiscal  year  ending  Jane  30,  1888,  are  furnished  by  j 

Elector oicnstoms: ' 

_______  ' 

Shipping.  Number.      Tonnage. 


i 

i 
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The  last  annual  report  explained  the  reasons  for  delay  in  entering 
the  contract. 

Dredging  was  commenced  August  29,  1887,  and  continued  ran 
cember  14,  when  work  was  suspended  for  I  he  winter. 

On  the  application  of  the  contractor  the  time  of  completion! 
contract  has  been  extended,  first  to  June  30,  1888,  and  subseqnfl 
September  30. 1888. 

The  entire  amount  of  material  taken  from  areas  which  hali 
dredged  to  grade  has  been  4'J,fiOJ  cubic  yards,  situ  measurement! 

In  addition  to  this,  a  considerable  portion  of  adjacent  cut  ha 
removed,  but  is  not  iucloded  in  reports  nor  payments,  as  the  ot 
requires  completion  to  grade  before  payments  can  be  made. 

As  a  result  a  part  of  the  channel,  over  2,000  feet  long  and  72  fefl 
has  been  dredged  to  give  a  least  depth  of  12  feet  at  mean  low; 
and  an  additional  distance  of  930  feet  has  been  dredged  to  tmj 
depth,  with  a  width  of  24  feet. 

The  funds  now  available  of  the  first  appropriation  are  expel 
cover  expense  of  completing  the  first  three  cnts  front  the  point  oj 
ing  to  the  end  of  the  channel,  as  shown  upon  the  map. 

The  amount  expended  in  the  fiscal  year  is  $9,281.02. 

Total  expended  to  June  30, 1888,  $10,728.39. 

The  progress  made  by  the  contractor  thus  far  has  not  been 
tory,  though  there  have  been  many  causes  of  delay,  which  the  coi 
could  not  foresee  nor  prevent.    Bis  requests  for  extension  of  tit 
therefore  been  approved  in  this  office,  and  the  extension  has  been  9 
ized  by  the  Chief  of  Engineers. 

The  completion  of  the  channel  is  expected  to  add  to  the  convfl 
of  receiving  and  shipping  large  amounts  of  coal,  lumber,  potter! 
and  miscellaneous  ankles,  and  it  will  cause  greatly  reduced  fn 
especially  in  the  interest  of  suburban  villages,  towards  which  the 
of  the  city  is  tending. 

With  the  appropriations  which  may  be  made  available  for  ti 
pose,  it  is  proposed  to  continue  the  improvement  by  completing  ( 
cuts  the  entire  length,  and  then  to  widen  the  channel  by  success! 
until  the  entire  width  is  obtained. 
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A  9. 
BREAKWATER  AT  MOUTH  OF  8ACO  RIVER,  MAINE. 

The  present  project  for  this  improvement  consists  in  repairing  and  ' 
>mpleting  the  old  breakwater  so  that  it  shall  have  a  height  of  15  feet 
wve  low  water  and  a  width  of  12  feet  on  top.    It  has  been  reoom- 
ended  that  after  completing  the  work  thns  far  the  breakwater  be  ex- 
Aided  to  Sharp's  Ledge. 
The  following  appropriations  have  been  made  for  the  work : 

f  tot  of  July  6,1884 *.....  $16,000.00 

fact  of  August  6, 1886 A....    13,600.00 

Total 97,600.00 

rial  expenditure  to  June  30, 1887 20,024.04 

At  the  beginningof  the  fiscal  year  work  was  in  progress  under  a  con- 
•act  with  George  Willett  Andrews,  of  Biddeford,  Me.,  for  placing  stone 
pon  the  breakwater  and  rectifying  the  beacon. 
Work  under  the  contract  was  completed  October  6,  1887.      The 
mount  of  stone  delivered  in  the  fiscal  year  was  6,484  tons,  and  the 
Dtire  amount  under  the  contract  was  10,964  tons. 
The  beacon  has  been  placed  in  an  erect  position,  and  has  been  se- 
ared by  heavy  stone  placed  at  the  end  of  the  breakwater. 
A  length  of  1,310  feet  of  the  breakwater  has  been  completed  from 
tie  outer  end,  and  an  additional  distance  of  292  feet  has  been  made 
early  ready  to  receive  the  capping  stones. 

In  the  first  year  after  commencing  the  work  the  amount  of  stone  re- 
tired to  complete  a  given  length  was  largely  in  excess  of  the  estimate, 
wing  to  displacement  and  sinking  in  the  sand.  It  was  therefore 
bought  necessary  to  increase  the  estimate  submitted  in  reports  for  1886 
nd  1887.  The  stone  delivered  under  the  last  contract  has,  however, 
one  farther  than  was  expected,  so  that  the  average  for  the  whole  work 
one  is  about  the  same  as  the  origiual  estimate. 
The  estimated  amount  required  to  complete  the  old  breakwater  is 
lerefore  the  original  estimate  reduced  by  the  amouut  appropriated, 
alance  required  June  30, 1888,  $42,500. 

Any  funds  which  may  be  made  available  for  the  ensuing  year  will  be 
)plied  to  the  completion  of  the  breakwater. 

It  is  recommended  that  the  amount  necessary  to  complete  the  old 
■eakwater  be  appropriated  for  fiscal  year  ending  June  30, 1890. 
The  Saco  River  Breakwater  is  a  part  of  the  work  for  improving  Saco 
iver,  Maine ;  bnt  its  completion  will  not  benefit  the  bar  at  month  of 
e  river  to  any  appreciable  extent  until  other  work  for  improving  the 
rer  can  be  constructed  on  the  opposite  side  of  the  channel,  as  recom- 
*nded  in  the  last  annual  report  for  Saco  River. 

rhe  breakwater  is  in  the  collection  district  of  Saco.    The  nearest  port  of  entry  is 
50.    The  nearest  light-hoase  is  Wood  Island  light-station. 

Commercial  statistics  are  included  with  those  for  Saco  Eiver. 

Money  statement. 

ly  1,  1887,  amount  available $7,475.96 

ly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18ri7 7,474.48 

ly  1,  1888,  balance  available 1.48 

lount  appropriated  by  act  of  August  11, 1888 12,500.00 

lonnt  available  for  fiscal  year  ending  June  30,  1889 12, 501. 48 

Lrnonnt  (estimated)  reonired  for  completion  of  existing  project ... 30, 000. 00 

Lmount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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A  10. 
IMPROVEMENT  OF  SACO  RIVER,  MAINE. 

The  project  for  improving  the  Saco  River  was  adopted  in  lS36,ito 
object  being  to  obtain  a  depth  of  0  feet  at  mean  low  water  to  thee" 
of  Saco  and  Biddeford. 

The  points  requiring  improvement  to  obtain  the  results  indicated 
the  following: 

The  bar  at  the  month  of  the  river. 

Ledge  and  sTioala  at  Little  Islands  (the  latter  requiring  one  or 
submerged  jetties). 

Shoal  from  Pier  2  to  wharves. 

Closing  channel  between  Cow  Island  and  mainland. 

See  Report  of  Chief  of  Engineers,  1SS4,  page  484,  and  1886,  pa^e  555. 

At  the  beginning  of  the  fiscal  year  contracts  had  been  made  with 
Thomas  Symonds,  of  Leominster,  Mass.,  for  removing  the  ledge  at  Uttle 
Islands,  and  with  Robert  Hamilton,  of  Chebeagtie,  Me,,  to  dredge  tb» 
shoals  near  the  same  place. 

The  removal  of  the  ledge  was  commenced  in  September,  1887,  and  w» 
completed  November  18.  Two  hundred  and  fourteen  cubic  yards  of roefc 
were  removed  from  the  ledge,  so  that  the  channel  between  the  island*- 
has  been  given  a  width  of  110  feet,  with  a  depth  of  6  feet  at  mean  to* 
water. 

The  dredging  of  (lie  adjacent  shoals  was  commenced  August  29, . 
was  completed  October  31.  The  amount  of  material  removed  from 
channel  by  dredging  was  H>,407A  euliic  yards,  measured  in  scow. 

As  a  result  there  is  a  good  channel  of  6  feet  depth  at  low  water, 
though  somewhat  crook eil,  past  Little  Islands,  the  width — save  at  the 
poiut  between  the  islands,  where  it  is  narrow — being  200  feet  or  more. 

A  further  work,  consisting  of  a  stone  jetty  and  training- wall,  will  to 
required  to  concentrate  and  direct  the  tiow  so  that  the  channel  uiay  be 
maintained  by  the  scour  of  the  current. 

TJpou  the  representation  of  parties  in  Saco  and  Biddeford  that  dredg- 
ing near  the  coal  wharves  was  greatly  needed,  authority  was  receives" 
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^faeonly  appropriation  thus  far  made  for  this  improvement  was  by 
-t  of  August  5,  1886,  $12,500. 

Amount  expended  to  June  30, 1888,  $12,436.32. 

The  work  considered  necessary  to  give  the  required  depth  was  origi- 
•My  planned  to  consist  largely  of  dredging. 

&lt  is  believed,  however,  that  a  channel  dredged  in  the  broader  places 
H the  sandy  bottom  will  uot  remain  for  any  great  length  of  time  unless 
fte  current  be  restricted  to  a  width  which  is  found  sufficient  to  maintain 
I  good  depth  in  the  narrower  parts  of  the  river.  It  is  also  considered 
bsirable  to  construct  the  works  for  contracting  the  space  in  which  the 
nrrent  flows  before  doing  any  dredging,  as  it  is  probable  that  by  this- 
leans  the  scour  will  reduce  the  amount  of  material  to  be  otherwise 
emoved. 

The  general  features  of  a  project  for  this  purpose  were  indicated  in 
ttt  Annual  Report  (pages  457  and  458,  Report  of  Chief  of  Engineers, 
B87),  and  a  map  and  plaus  of  the  work  were  quite  fully  shown.  It  is 
rotable  that  certain  details  of  the  plan  may  require  modification,  but 
he  principle  employed  is  considered  so  essential  to  the  maintenance  of 
good  channel  that  the  project  is  recommended,  and  the  estimate  is 
repeated: 


4tf  at  mouth  of  river,  65,000  tons  stone,  at|l $65,000 

■Bfovement  at  Little  Islands 15,000 

kr  pier- head,  coal-wharf  channel 10,000 

jfretment  to  coal- wharf  channel 4,500 

or  wing  dams,  20,000  tons  stone,  at  $1 20,000 

fcvetment  of  shoal,  2,500  tons,  at  $1 2,500 

hedging  channel 10,000 

tantingencies  of  engineering,  etc 13,000 

Total 140,000 

The  bar  at  the  mouth  of  the  river  is  the  most  serious  obstacle  to  the 
rogation. 

The  depth  over  the  bar  frequently  changes,  but  it  is  much  of  the  time 
is  small  as  the  depth  over  the  shoals  above. 

Vessels  which  arrive  off  the  bar  at  low  stages  of  water  must  wait 
mtside  in  all  kinds  of  weather,  until  high  water,  and  even  theu  large 
vessels  are  likely  to  have  difficulty  in  passing. 

The  breakwater,  for  which  a  separate  appropriation  is  made,  and 
rhich  is  therefore  made  the  subject  of  a  separate  report,  is  filling  its 
►fliee  fairly  well,  but  it  merely  prevents,  to  a  greater  or  less  degree, 
he  drifting  of  sand  across  the  month  of  the  river,  and  can  not  confine 
he  current  so  as  to  maintaiu  a  channel  of  good  depth. 

It  is  therefore  recommended  as  of  prime  importance  that  works  for 
>roducing  and  maintaining  a  good  channel  over  the  bar  should  be  un- 
lertaken  as  soon  as  the  funds  therefor  may  permit. 

The  estimate  for  completion  of  present  project  does  not  include  the 
emoval  of  the  bar  at  the  mouth  of  the  river. 

Saco  River  isin  the  collection  district  of  Saco,  Me.,  of  which  Saco  is  the  port  of  entry, 
fearest  light- house,  Wood  Island. 

Money  statement. 

aly  1,  1887,  amonnt  available $11,935.24 

aly  1,  18Hi,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 11,871.56 

aly  1,  1888,  balance  available 63.68 

mount  appropriated  by  act  of  August  11,  1888 10,000.00 

mount  available  for  fiscal  year  ending  June  30, 1889 10, 063. 68 
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{Amount  (estimated)  required  for  completion  of  existing  project 140,000. W 
Amount  turn  i-uii  l>e  profitably  expended  in  fiscal  year  ending  Jane  30, 1890    K.OOO.*) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  nets  of  I860  and  1867. 

STATISTICS. 

Tbe  following  comnierohil  statistics  for  the  fiscal  year  ending  Jane  30,  1868,  wen 
famished  by  the  collector  of  customs: 

Number  of  clearances  for  foreign  ports t 

Tonnage .... 5M 



A  II. 

IMPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

No  appropriation  has  been  made  for  this  work  since  1881. 

Improvements  at  the  month  of  the  river  were  begnn  in  1798  by  tbe 
State  of  Massachusetts  with  the  approval  of  Congress. 

The  work  subsequently  built  has  consisted  of  crib-work,  forming  a 
jetty  aud  protection  near  the  month  of  the  river,  a  wooden  pier  or  « barf 
about  1,000  feet  above  tbe  mouth,  and  two  granite  piers  or  jetties  across 
tbe  bar  at  the  mouth  of  the  river.  The  channel  has  also  been  dredged, 
and  two  small  ledges  of  rock  have  been  removed  to  give  a  depth  of  i 
feet  at  mean  low  water. 

The  appropriations  for  the  work  have  been — 

fiy  act  of  March  2.1829 $3,M0 

ByactofMurul.  •.».  1<S1 1,1* 

Byaotof  July  3,  Id32 1,7» 

llv  Ml  Of  June  28,  1H34 10,M« 

Byactof  July  2.  1KHJ... 7,5» 

By  act  of  March  3,  1837 3,0» 

Byactofjaly  7.  1838 8,0*1 

By  set  of  Augu-t;i0.  1802. ?,M»,{ 

By  act  of  July  M,  1^0 6,0*1 

Bv  act  of  March  3,  1*71 6,001 

:t  of  AngnM  It.  1878.. 
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COMMERCIAL  STATISTICS. 

The  following  commercial  statistics  for  the  fiscal  year  ending  Jane  30, 1888,  were 
inished  by  the  collector  of  customs : 

rivals  and  departures  coastwise 75 

Bssels  built  in  the  district 3 

Tonnage 75 


A  12. 

IMPROVEMENT  OF  THE  HARBOR  AT  YORK,  MAINE. 

The  project  for  this  work  consists  in  widening  the  channel  in  three 

laces  to  obtain  a  depth  of  10  feet  at  mean  low  water,  with  room  for  the 

ovement  of  vessels. 

There  has  been  appropriated  for  this  improvement  the  following 

noont: 

raetof  August  5, 1886 : $15,000.00 

ital  expenditures  to  Jane  30, 1888 12,928. 11 

At  the  end  of  the  fiscal  year  work  was  progressing  under  a  contract 
ff  removing  gravel  and  rock  from  the  point  at  Stage  Neck,  and  from 
is  second  point  above,  at  prices  of  65  cents  and  35  cents  per  cubic 
wd,  respectively. 

Work  was  continued  until  August  26,  when  there  had  been  removed 
059  cubic  yards  in  situ  from  the  upper  shoal,  and  15,283  cubic  yards 
om  Stage  Keck  Point. 

At  the  latter  place  numerous  borings  had  previously  been  made  to  as- 
srtain  the  kind  of  material  to  be  removed.  Nothing  worse  than  coarse 
ttks  and  gravel  had  been  discovered. 

In  dredging  it  was  discovered  that  a  considerable  point  of  ledge  pro- 
©ted  into  the  part  to  be  removed  at  the  point  of  Stage  Neck.  This  is 
le  important  part  of  the  entire  improvement,  and  it  was  therefore 
Kraght  best  to  suspend  further  operations  until  the  ledge  can  be  re- 
tired. 

A  careful  survey  of  the  ledge,  which  had  been  exposed  by  dredging, 
as  made  in  November,  1887,  and  the  quantities  to  be  removed  were 
icertained. 

The  project  can  not  be  completed  and  no  benefit  can  obtain  from  the 
lannel  from  the  work  already  done  at  that  place  until  the  ledge  is  re- 
toved.  This  makes  it  necessary  to  revise  the  original  estimate  for  the 
itire  work  as  follows : 

3  cubic  yards  of  ledge,  at  $15 $13,545.0 

,167  cubio  yards  of  gravel  and  rock,  at  65  cents 13,758.55 

tl6d  cubic  yards  of  sand  and  gravel,  at  35  cents 12,658.80 

ratingencies  of  engineering,  etc 4,037.65 

Total  for  depth  of  10  feet 44,000.00 

In  this  narrow  part  of  the  channel  the  tidal  current  is  exceedingly 
rong,  and  but  for  the  rock  it  would  no  doubt  scour  the  place  to  a 
•eater  width  and  depth. 

The  proportion 'of  vessels  carrying  coal,  ice,  and  other  freights  which 

raw  more  than  10  feet  is  very  large,  and  a  jagged  bottom  at  that  depth 

very  dangerous.    If  the  rock  is  to  be  removed  at  all,  I  am  of  the 

rinion  that  a  depth  of  12  feet  at  mean  low  water  is  the  minimum  which 
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is  advisable.  This  will  increase  tin.-  quantity  of  ledge  to  be  removed  to 
1,700  cubic  yards,  and  will  add  $13,500  to  the  estimated  expense. 

As  the  original  project  only  contemplated  a  depth  of  10  feet  the  esti- 
mate for  completion  of  project  is  for  10  feet  only. 

York  Harbin*  is  in  tin-  on Hit I  ion  di»ti  iit  of  York,  Me.,  of  which  York  is  the  port 
of  entry.     Tiiu  nearest  light-bouse  is  at  Cniw  Neddiok. 

Money  statement. 

July  1,  1HB7,  amonpt  available »H.3!9.3» 

July  1,  Ift88,  a moii nt  <'\|niiilcil  ilnrin^  lisi'al  \enr,  exclusive  of  liabilities 
outrrtu.iit1inj[  July  1,1887 1*>,2-17.« 

Jnly  1,  1688,  balance  a vailnble 9,071.9 

Amount  ap|>ronriaieil  by  act  of  August  11,  18sS 10,000.0* 

Amount  available  for  fisoaj  year  ending  June  30,  1889 13,071.9 

(Amount  (cHliaiatcil)  n-ijitirt-il  fur  c ipleiioti  of  osi.it  in  a  project 19, 009.  W 
Aumtiiil  I  li;i[  cuh  Im  |ii,i.ilitiililv<.,X|)<,iiili'il  in  lineal  your  omliuyj  line  30, 1890     10.000.OOi 
Submitted  in  oumpliui'in  wit],  ivniiiivinonta  ot  sections  2  of  river  and 
barbor  acts  of  I860  and  1807. 


A  13. 
IMPROVEMENT  OF  PORTSMOUTH  HARBOR,  NEW  HAMPSHIRE. 

The  project  for  improving  this  harbor  comprises  the  following: 

(1)  Const  met  iiig  a,  breakwater  across  the  side  channel  between  Gr#»t 
Island  and  Goat  Island.  This  whs  completed  ia  18S0,  but  has  ainM 
been  reinforced  by  receiving  the  stone  excavated  from  Gangway  Boot 

(2)  Eemoving  Gangway  Kock  to  a  depth  of  120  feet  at  mean  low  water 
The  depth  was  restricted  to  20  feet,  owing  to  the  expense  attending 
greater  depth. 

(3)  Eemoving  to  10  feet  depth  at  mean  low  water  the  ledge  ou  the 
'nt  at  Badger's  Island, 
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n  deposited  upon  the  breakwater  between  Great  Island  and  Goat 
rod,  to  give  it  additional  thickness  and  stability, 
his  completes  the  removal  of  Gangway  Bock,  and  completes  all  the 
rovements  originally  projected,  except  a  portion  of  the  ledge  pro- 
ing  from  the  point  of  Badger's  Island. 

he  amonnt  of  ledge  remaining  to  be  removed  is  590  cubic  yards, 
average  of  four  bids  for  removing  the  first  part  of  this  ledge  was 
59J  per  yard ;  but  prices  are  now  somewhat  lower,  and  the  estimate 
p  safely  be  made  as  follows : 

rabio  yards  ledge,  at  $30 !....  $17,700 

ingencies  of  engineering  and  superintendence 2,300- 

80,000 

he  rock  is  very  hard  and  is  exposed  to  very  rapid  tidal  currents, 
i  flood  and  ebb,  and  is  upon  the  slope  of  the  point,  so  that  its  re- 
*al  is  expensive.  The  cross- section  through  which  the  current  flows 
be  so  little  increased  by  the  removal,  being  but  a  little  more  than 
ar  cent.,  that  it  is  not  probable  that  any  perceptible  effect  to  the 
1  currents  will  result  On  the  other  hand,  the  proposed  depth  of  10 
over  the  point  is  less  than  the  draught  of  a  large  proportion  of  the 
lels  which  pass.  The  currents  are  peculiar  in  their  action  at  this 
»,  and  at  low  water  they  run  nearly  as  rapidly  as  at  any  other 
;e.  Vessels  will  be  more  likely  to  be  driven  near  or  over  the  point 
r  the  ledge  is  removed  than  before,  so  that  the  liability  of  injury 
itriking  the  ledge  is  increased  rather  than  diminished  by  the  re- 
al 

:  Is  therefore  recommended  that  no  further  work  be  done  unless  it 
xmsidered  desirable  to  remove  the  rook  to  a  depth  of  not  less  than  18- 
. 

he  expense  of  removing  the  point  ledge  to  18  feet  depth  to  the  same 
which  limits  the  former  project  is  as  follows,  the  price  per  yard  be- 
estimated  lower  than  for  the  10-feet  depth  because  it  can  be  done 
iper: 

!  cubic  yards  submerged  ledge,  at  $25 $86,050 

ingencies,  10  per  cent 8,605 

Total 94.66S 

or  such  an  expenditure  the  area  of  the  cross-section  of  the  river  at 
water  would  be  increased  but  a  trifle  over  4  per  cent,  on  the  side 
re  the  currents  are  least  rapid. 

he  point  is  in  a  bend  of  the  river,  and  the  most  rapid  currents  are 
he  opposite  side.  It  is  hardly  possible  that  these  strong  currents 
be  radically  affected  by  the  removal  of  the  ledge  even  to  18  feet,  as 
cated,  so  that,  although  I  consider  it  decidedly  better  than  the 
Uer  depth,  I  do  not  recommend  any  further  work  at  present,  be- 
te  the  benefits  are  not  commensurate  with  the  expense. 

Money  statement. 

1, 1887,  amount  available $12,269.64 

1,  1888,  amonnt  expended  daring  fiscal  year,  exclusive"  of  liabilities 
.standing  July  1,  1887 11,874.58 

1,  1888,  balance  available 395.06 

rot  appropriated  by  act  of  August  11,  1888 15,000.00 

rat  available  for  fiscal  year  ending  June  30,  1889 15, 395. 06 


a 


MMM  i.- 
UediMOMpI 

karboractaaflSMMd 


:.  mtammM 


.  237,000  I  Lumber  ., 
.  U1.0I9  Latha.... 
.     36.000     Lisas 


HJsoellaoeoui  merchandise  . 


Brick.. 


Number  of  ateam-boai  line* - 

Bomber  of  tog-boat  linea 

Number  of  irregular  tow -busts  arriving  for  u>«a .. 

Number  of  vessels  owned ......... . 

Tonnage 10.1S& 

The  above  statistics  have  been  courteously  furnished  bj  CoL  William  H-fti 
president  of  the  Portsmouth  Board  of  Trade. 
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[lie  ledge  was  the  worst  portion  of  the  obstruction,  and  the  result 
is  far  has  been  of  great  benefit  to  the  navigation  of  the  river,  and 
i  completion  of  the  project  will  be  a  still  farther  benefit. 
¥hile  a  draught  of  5  feet  at  mean  low  water  is  of  vast  benefit  to  the- 
ce,  and  has  made  the  channel  navigable  nearly  to  Dover  for  vessels 
600  tons,  or  even  more,  at  extreme  high  water,  yet  the  time  for  such 
ligation  is  limited  to  very  short  intervals  near  the  highest  stages. 
?he  narrow  channel  not  being  straight,  is  very  difficult  to  navigate- 
h  a  tug  having  large  vessels  in  tow,  and  the  interests  involved  indi- 
e  that  it  will  need  to  be  made  both  wider  and  deeper, 
die  commercial  interests  of  Dover  were  quite  fully  given  in  my  re- 
t  for  1886,  to  which  I  refer.    (See  page  550,  Report  of  Chief  of  En- 
eers,  1886.) 

Money  statement. 

f  1, 1887,  amount  available |9,*502.64 

f  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
itatanding  July  1, 1887 9,184.75 

f  1, 1888, balance  available 317.89» 

mint  appropriated  by  act  of  August  11, 1888 9.000.00 

ount  available  for  fiscal  year  ending  June  30, 1889 9. 317. 89* 


COMMERCIAL  STATISTICS  FOR  1887. 

rrival  of  sailing  vessels,  90. 

easels  built  during  the  year,  1  sailing  vessel,  1  steam  tug. 

RECEIPTS  BT  WATER, 

J t tons.,    v  25,000^ 

nber feet..  5,000,000 

16  and  cement casks..        12,000 


A  15. 
HARBOR  OF  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

rhe  project  for  tbis  improvement,  adopted  in  1886,  was  based  upon  a» 
otnmendation  by  Col.  George  Thorn,  Corps  of  Engineers  (Report  of 
ief  of  Engineers,  1882,  page  507.)    It  consisted  in  dredging  a  chan- 
1 100  feet  wide  and  9  feet  deep  across  the  bar  a  distance  approx 
fttely  3,000  feet ;   wideuing  the  anchorage  basin  to  300  feet  for  a 
ttance  of  700  feet,  and  constructing  a  small  breakwater  on  the  ledge 
Jerry's  Point.    The  estimated  cost  was  $33,000. 
rhe  object  of  the  work  is  to  make  a  harbor  in  which  vessels  may  take 
tage  at  such  times  as  they  are  nnable  to  make  a  harbor  in  the  mouth 
the  Piscataqua  River  owing  to  the  great  rapidity  of  the  ebb  tides. 
Che  act  of  Congress  approved  August  5, 1886,  appropriated  $10,000' 
this  improvement. 

kmouut  expended  to  June  30,  1888,  $9,907.76. 
Kt  the  beginning  of  the  fiscal  year  a  contract  had  been  made  with 
asrs.  Moore  &  Wright,  of  Portland,  Me.,  for  dredging  in  the  channel. 
Work  was  commenced  early  in  July  and  was  completed  as  far  as  fund* 
mitted  on  the  22d  of  September. 
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There  were  removed  from  the  channel  30,021  cubic  yards  of  material, 
resulting  in  a  cut  7fi  feet  wide  and  2,400  feet  long,  to  the  depth  of  8 
feet. 

The  cut  does  not  reach  to  the  inner  anchorage,  bo  that  no  bcueiitsto 
navigation  are  yet  obtained. 

It  will  be  readily  seen  that  a  channel  of  3,800  feet  long,  nearly  ail  of 
which  is  but  101)  feet  wide,  and  has  but  9  feet  in  depth  at  mean  low 
water,  and  but  little  more  than  G  feet  at  extreme  low  water,  will  serve 
but  little  purpose  for  sailing  vessels,  especially  as  the  winds,  ai  time) 
when  it  would  be  needed,  would  blow  across  the  channel  for  itsentin 
length,  aud  at  low-water  stages  nothing  larger  than  a  small  lUiiinj 
smack  could  venture  to  enter. 

An  enlarged  project  lias  therefore  been  recommended,  at  aw  nltimi 
probable  cost  of  ££36,000. 

For  a  description  and  plan  I  refer  to  my  last  annual  report.  (SeeBi 
port  of  Chief  of  Engineers,  1SS7,  page  470,  with  map.) 

There  are  at  present  no  commercial  statistics  to  report  for  this  plac 
save  as  they  have  been  given  in  previous  reports,  giving  wrecks,  etc 
and  the  statistics  tor  Portsmouth  aud  Dover.  All  vessels  for  tbes 
poiuts  past)  Little  Harbor. 

Money  statement. 

July  1,  1887,  amount  available |9,6».l 

July  1,  1884,  amount   e\i»-n>ti'il  during  listal   vmr,  exclusive  of  liabilities 

outstanding  July  1,  1887 9.568,0 


Amount  available  for  fiscal  year  ending  June  30,  1389 30,01 

i  Amount  that  can  bo  profitably  oi[umdu<!  in  fiscal  year  ending  June  30, 1890    23. Ot 
J  Submitted  in  compliance  witb  reijiiiriiniisnts  of  sections  "i  of  tivor  aud 
(      hurbor  acts  of  ISA  and  1867. 
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into  Penobscot  Bay  at  Oastine.  The  lower  part  or  mouth  of  the 
>r  forms  the  harbor  of  Castine,  where  the  mean  rise  of  the  tide  is 
feet. 

ibout  5  miles  above  the  month  of  the  river  is  a  place  known  as  the 
arrows,"  though  even  here  the  banks  are  at  least  700  feet  apart,  and 
channel  for  the  largest  vessels  is  more  than  half  that  width, 
mmediately  above  the  "  narrows  "  the  river  is  much  broader  and  di- 
es into  the  North  and  Sonth  Forks.  The  tidal  portion  of  the  North 
k  terminates  in  the  Northern  Bay,  while  that  of  the  Sonth  Fork 
sea  through  the  "  South  Bay "  and  thence  in  a  tortuous  channel 
ough  various  "narrows"  and  broad  places  to  the  town,  or  rather 
age,  of  Brooksville,  a  distance  of  about  8  miles.  The  river  between 
lobscot  and  Brooksville  consists  of  the  two  forks  mentioned,  a  total 
ance  by  the  channel  of  about  11  miles. 

*rom  the  "  narrows  "  to  Penobscot  the  North  Fork  is  broad  and  has 
ood  channel,  though  somewhat  indirect,  as  far  as  Bridge's  Point. 
s  point  is  on  the  east  shore  where  the  river  widens  into  Northern 
j7  about  3  miles  from  the  "  narrows,"  and  a  little  more  than  three- 
rths  of  a  mile  below  the  head  of  the  channel  at  Penobscot. 


lie  town  has  two  villages,  known,  respectively,  as  "  Penobscot "  and 
oath  Penobscot."    The  latter  is  at  the  head  of  the  tidal  channel  of 
river  on  the  southeast  shore  of  the  bay,  while  the  former  is  1  mile 
bher  north. 

>wing  to  the  very  crooked  channel  in  the  broad  waters  of  the  two 
£8,  and  of  the  very  rapid  tidal  current  through  the  "  narrows,"  there 
,  great  desire  expressed  to  have  the  shallow  places  suitably  marked 
buoys,  and  it  would  seem  that  the  necessity  is  not  exaggerated, 
dthough  the  question  of  buoyage  does  not  properly  form  a  part  of 
»  report,  it  is  here  mentioned  for  the  reason  that  this  examination 
ms  to  have  been  asked  by  the  people,  partly  to  secure  the  proper 
rking  of  the  channel,  which  is  one  of  the  greatest  needs  of  the  navi- 
ion. 

Lbove  Bridge's  Point,  in  the  Northern  Bay,  the  channel  is  narrow  and 
ow  water  has  not  sufficient  depth  for  even  the  smaller  coasting  ves- 
i  which  carry  freights  to  distant  points.  Even  this  small  channel  is 
atly  obstructed  by  points  of  ledge  and  by  bowlders  where  it  passes 
ween  Winslow's  Island  and  the  mainland. 

'he  ledge  and  bowlders  mentioned  form  such  an  obstruction  that  ves- 
i  are  compelled  to  leave  the  channel  entirely  and  pass  over  the  flats 
the  other  side  of  the  island ;  this  can  only  be  done  at  high  water 
[  with  vessels  of  comparatively  small  draught.  Any  regular  or  reli- 
3  communication  by  water  are,  therefore,  at  present  impracticable, 
ugh  the  shipments  by  water  from  this  point  are  sufficient  to  make 
ghts  for  210  vessels,  many  of  them  so  large  that  they  have  to  be 
led  below  Bridge's  Point,  at  great  additional  expense, 
it  the  time  of  my  examination  of  the  river,  an  order  for  a  large  ship- 
it  of  bricks  was  received  from  a  sea-port  town  in  Massachusetts,  but 
)T  a  long  search  no  vessel  could  be  found  with  sufficient  size  and  light 
ught  of  water.  This  is  mentioned  to  illustrate  the  situation, 
o  fulfill  the  requirements,  the  channel  should  be  straightened  aud 
pened  so  as  to  give  a  width  of  150  feet  from  Bridge's  Point  to  Wins- 
's  Island,  and  thence  a  width  of  100  feet  to  the  village  of  South  Pe- 
■scot,  with  a  depth  of  6  feet  at  low  water  throughout, 
lie  Coast  Survey  chart  is  not  sufficiently  in  detail  to  furnish  the  in- 
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formation  needed  for  a  definite  estimate  of  the  expense ;  it  maj,  how1 
ever,  be  approximated  very  closely,  as  follows : 

Dredging,  90,000  cnbio  yards,  at  25  cento  per  yard Kl 

Removing  500  cubic  jatds  of  ledge  and  bowlders,  it  (10 6,081 

Contingent  expenses .. •■ ■ ...............      S,i# 

Total 30,6» 

To  ascertain  whether  the  present  and  prospective  commerce  of  tin 
place  is  such  as  to  make  the  river  worthy  of  improvements  by  the  Gen- 
eral Government,  1  made  careful  inquiry  and  obtained  the  following 
statistics  and  information. 

There  is  an  extensive  industry  of  brick-making  carried  on  in  Penob- 
scot, which  is  only  awaiting  better  communication  to  be  very  large!* 
increased.  A  large  part  of  the  bricks  have  to  be  lightered,  and  iti» 
difficult  to  obtain  the  larger  class  of  vessels  for  freight,  so  that  the  ex- 
pense is  increased  about  50  cents  per  thousand  for  freight,  lighterage, 
breakage,  and  delay. 

The  50  cents  per  thousand  thus  lost  represents  a  large  part  of  the  en- 
tire profit,  so  that  the  production  is  restricted.  About  5,000,000  bricks 
is  tie  present  annual  average  of  manufacture  on  the  North  Fork,  sod 
a  good  channel  wonld  probably  result  in  doubling  that  number. 

About  2,500  cords  of  wood  are  shipped  from  Penobscot  annually ;  also 
about  3,000  bushels  of  potatoes  and  various  other  agricultural  product* 

Winston's  Creek,  which  flows  into  the  Northern  Bay  at  Sootb  Penob- 
scot Village,  furnishes  power  for  two  stave-mills,  two  single-mills,  ant 
saw-mill  and  lath-mill,  and  one  mill  for  grinding  corn  meal.  Thered 
also  in  the  village  a  knitting  factory. 

All  these  industries  would  be  enabled  to  ship  their  products  at  reduce! 
prices  were  the  freights  by  water  regular  and  reliable. 

The  number  of  freighting  vessels  arriving  on  the  North  Fork  of  th* 
Bagadnce  annually  is  given  as  210,  and  about  an  equal  number  of  yaeU 
and  small  craft  in  addition. 

There  is  a  flue  granite  quarry  which  can  not  now  be  operated,  owing 
to  cost  of  transporting  stone,  which  may  figure  among  the  prospectiti 
business  of  the  pi; 
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lh  approximate  estimate  of  the  expense  on  the  north  fork  is  submit- 
above,  bat  I  have  no  data  upon  which  to  estimate  the  expense  of 
rk  in  Johnson's  Narrows.    The  latter  will  probably  not  be  large, 
recommend  that  a  survey  be  made  of  the  places  requiriug  improve- 
at.    The  expense  of  such  a  survey,  including  the  platting  and  com- 
ting  of  maps  and  estimates,  will  be  $400. 
Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Major  of  Engineers. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers,  U.  S  .A. 


*VEY    OP  BAYODUCE    [BAGADUCE]   RIVER,  MAINE,  BETWEEN    THE 

towns  of  penobscot  and  brooksville. 

United  States  Engineer  Office, 

Portland,  Me.,  February  2, 1888. 

3ie:  I  have  the  honor  to  submit  the  following  report  upon  a  survey  of 
)Bagaduce  Kiver,  Maine  (incorrectly  printed  uBayoduce"  in  river 
i  harbor  act  of  August  5, 1886). 

Phe  instructions  and  allotment  of  funds  for  this  and  several  other 
Teys  were  received  in  a  letter  from  the  Chief  of  Engineers,  dated 
irch  16,  1887. 

Che  large  amount  of  work  which  has  been  required  to  complete  the 
Teys,  maps,  and  estimates  for  several  improvements,  some  of  them 
:en8ive,  has  made  it  impracticable  with  the  small  amount  of  funds 
ich  could  be  allotted  for  the  purpose  to  submit  this  report  at  an.ear- 
r  day.  The  map  of  the  survey  is  still  incomplete,  though  far  enough 
vanced  to  furnish  a  basis  for  the  plan  of  improvement  and  an  esti- 
tte  of  its  cost. 

A  tracing  of  the  map  will  be  forwarded,  as  soon  as  completed,  to  ac- 
oapany  this  report.  The  commercial  features  of  this  river  were  ex- 
uned  in  my  preliminary  report. 

[  inclose  herewith,  to  form  part  of  this  report,  the  report  of  Mr.  F.  S. 
mrowes,  assistant  engineer,  to  which  I  invite  attention  for  the  details 
the  survey. 

The  plan  devised  for  improvement  is  essentially  the  same  as  was  out- 
ted  in  tho  preliminary  report,  but  it  has  not  been  considered  necessary 
make  any  part  of  the  channel  more  than  100  feet  wide,  so  that  the 
antity  to  be  dredged  is  somewhat  reduced. 

On  the  other  hand,  the  survey  indicates  that  the  rock  to  be  removed 
make  a  clear  channel,  full  width,  is  more  than  was  estimated  from 
re  observation. 

rhe  estimate  given  in  Mr.  Burrowes's  report,  $45,000, for  thisimprove- 
mt,  will  doubtless  bo  ample,  provided  appropriations  are  large  enough 
complete  the  dredging  and  the  broken  ledge,  each  by  itself,  in  a  single 
Btract.  The  removal  of  the  rock  is  the  more  important,  and  it  is  there- 
•e  recommended  that  the  first  appropriation  should  bo  $25,000,  to  in- 
re  its  complete  removal  in  one  season,  otherwise  the  expense  will  be 
ide  greater,  and  but  little  benefit  would  result  from  removing  only  a 
rtofthe  rock. 

Johnson's  Narrows  is  of  less  importance  thau  tho  channel  to  South 
oobscot,  and  its  improvement  may  properly  be  left  until  the  other 
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b.  Mr.  Burrowes's  report  (11,875 
for  any  immediate  reqnirement 


-.miest  servant, 

•Tared  A.  Smith, 
Major  of  Engineers, 


■.■Jtf.'WFS,  ASSISTANT  XKQ1KEKR. 

UXITED   STATES  ENQIXZEB  OFFICE, 

Poktlakd,  HR.,  Primary  1, 168& 

^«r  d«  following  report  npon  the  snrvey  or  to 

"  J^^a  w-.niof  Tcnobacot  and  Brooksville,  made  under 

-  7*"-.  ^"n-rt.  tile  portion  oftheriverbetwecntheDoinU 
~~~  r  ih  liroujjh  llio  Northern  Hay  to  South  PenoWot, 
'"  ^  -Mt*—  »nd  Southern  Bay  to  Brooksville. 
""^^  gCTftlwi  the  survey  was  restricted  to  nnemmi- 
h.«*tfn  Bay,  and  of  Johnsou's  Narrows.  Both  wi- 
*   jerv  a  acale  of  1 :  2,000. 

;  *  ,— — ''  with  a  steel  tape  was  ran  down  one  abort,  lh« 
*•  *  inll-hotes  in  the  ledge.  The  soundings  wenlo- 
"*^  '^kU  and  the  depths  measured  with  a  gradual*! 

^j  ^  windings  have  been  referred  la  that  of  the  lo*1- 

*^jit-  MM  high  water  and  mean  low  water  U  about}. 5 
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of  4.5  feet  at  low  water  through  the  narrows,  and  no  general  improvement,  such  as 
the  widening  of  the  channel  by  the  removal  of  large  quantities  of  rock,  could  bo  ob- 
tained except  at  a  cost  greatly  in  excess  of  the  benefits  to  be  derived  therefrom. 

Two  small  rocks  immediately  below  the  narrowest  part,  which  project  1.50  feet 
above  low  water,  are  so  located  as  to  be  a  source  of  danger,  and  their  removal  would 
1m  a  benefit  to  navigation.  The  following  is  an  estimate  of  the  cost  of  their  removal 
to  a  depth  of  6  feet  below  low  water : 

Eemoving  125  cubic  yards  of  rock,  at  $15 $1,875 

Your  preliminary  report  shows  the  commercial  importance  of  a  portion  at  least  of 
this  river,  and  as  it  is  the  only  outlet  except  by  wagon  road  for  a  large  section  of 
country,  its  improvement  would  be  a  great  benefit. 

Before  closing  this  report  I  wish  to  acknowledge  the  willing  and  intelligent  assist- 
ance rendered  by  Mr.  William  B.  Bennett  during  the  past  season,  both  in  the  field 
York  of  the  surveys  and  in  the  preparation  of  the  maps. 
Very  respectfully,  your  obedient  servant, 

F.  S.  BURROWK8, 

AatUtan  t  Engineer, 

Maj.  Jared  A.  Smith, 

Cm-pa  of  Engineers,  U.S.A. 


A  17. 

preliminary  examination  of  camden  harbor,  maine. 

United  States  Engineer  Office, 

Portland.  Jlfe.,  January  18, 1887. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
Sninary  examination  of  Camden  Harbor,  Maine,  in  compliance  with 
Requirements  in  the  river  and  harbor  act  of  August  5, 1886,  and  with 
Instructions  received  from  the  Chief  of  Engineers. 

On  the  1st  and  2d  days  of  December,  1886, 1  visited  Camden,  and 
obtained  the  following  points  bearing  upon  the  commercial  interests 
land  statistics  of  the  place : 

-  In  a  walk  around  the  harbor  I  observed  various  vessels  which  were 
as  follows :    Three  large  schooners,  heavily  loaded,  one  of  three 
its,  were  lying  at  anchor,  preparing  to  depart,  and  a  fourth  was  al- 
ly under  way ;  two  schooners  of  fair  size  and  one  small  one  were  re- 
aving cargoes  at  wharves ;  another  was  lying  idle  at  the  wharf,  and 
small  unloaded  schooner  was  at  anchor.    Of  small  fishing  vessels, 
its,  and  other  sailing  craft  of  various  sizes  which  were  estimated  as 
[ingfrom  5  tons  to  25  tons  burden,  I  counted  twenty  which  had  been 
into  winter  quarters. 
Three  ship-yards  figure  among  the  industries  of  the  place.  From  one 
these  a  small  steamer  had  been  launched  the  day  before  my  arrival, 
another  had  been  launched  in  October  last ;  in  the  last  year  a 
tali  yacht  was  built  at  the  same  yard  at  the  head  of  tide- water  in  the 
rbor. 
[..Two  of  the  three  ship-yards  are  more  especially  adapted  and  used  for 
Iding  small  vessels ;  a  list  was,  however,  furnished  me  of  seven 
vessels  built  at  one  of  these  yards  in  the  last  eleven  years,  the 
je  capacity  of  which  was  over  500  tons  each.  Thethird  ship-yard 
close  by  the  steamboat  wharf,  and  is  one  of  the  very  few  in  the  State 
iere  ship-building  has  been  continued  without  interruption.    From 
ft  yard  a  four- masted  schooner  has  very  recently  been  launched,  hav- 
:  a  capacity  of  1,165  tons.    In  the  nine  last  years  but  one  year  has 
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jed  trot ti  this  yard,  and  tlie  nvit- 
-.'.nun,  twenty  vessels  having  own 


■  list  W;i- 

.,-<.•  iU  about  :iMH)  inhabitants,  am!  is 

■  : ."rights  and  passengers  hy  straurr 

:vy.     The  nearest  railroad  is  :it  Kwfc 

.-:  of  the  urtielos  which  aivcs]ii'i-i;i;!> 

;  :s:iv  are  manufactured  at  Cannleii. 

.     .  :-Tii's  is  an  establishment  lor  Ibrjnn;! 

■:-  hi'  iron  are  brought  in  annually  as 

-linteins  tarn  nut  oakum,  wnwl-vuik, 

■_*.!iid  wedges,  pumps,  and  windlasst-: 

..if.icture  m"  inaehinery,  a  woolen  ntili 

■,.:1.  a  largo  bakery  with  water-]  io«i't\ 

■.  ;•>  productions  of  these  manufactories 

.-.ttuually  from  oi),Ul)0  to  lilMWU  barrel* 

s  nl'bran  and  Hour,  over  till  tons  of  weal, 

:.nw  small  articles  going  Iiv  the  rejnilar 

:  :o  obtain  definite  statistics. 

,  .>:i  and  Bangor  touch  regularly  at  Cam- 

rug  the  year,  and  during  the  sn  miner  sea- 

-  eaeh  way  for  between   three  ami  four 

.:!\  live  hundred  arrivals  of  steamers  an- 

...;"nveived  ami  shipped  by  these  s  tea  liters- 

•  .-.ssengeis. 

.os  brought  to  Camden  by  water  could  not 
;  .ire  given  as  a  partial  statement: 
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Che  estimated  cost  of  the  hydrographic  survey  and  correcting  the 
ps,  including  transportation,  boats,  etc.,  is  $300. 
Very  respectfully,  your  obedient  servant, 

Jarbd  A.  Smith, 
Major  of  Engineers. 

Srig.  Gen.  James  C.  Duane, 

Chief  of  Engineers ,  U.  8.  A. 


survey  of  camden  harbor,  maine. 

United  States  Engineer  Office, 

Portland,  Me.,  January  28, 1888. 

to :  In  compliance  with  instructions  from  the  Chief  of  Engineers, 
3d  March  16, 1887, 1  have  the  honor  to  submit  the  following  report 
a  survey  of  Camden  Harbor,  Maine,  with  a  plan  for  its  improvement 
1  an  estimate  of  the  probable  expense. 

a  connection  with  several  other  surveys  required  in  the  river  and 
'bor  act  of  August  5, 1886,  the  field  work  and  platting  of  maps  was 
igned  to  Mr.  F.  S.  Burro wes,  assistant  engineer.  For  the  details  of 
survey  I  invite  attention  to  Mr.  Burrowes's  report  which  is  inclosed 
ewith. 

\.  comparison  of  the  soundings  obtained  with  those  taken  in  a  sur- 
;  made  fifteen  years  ago  shows  that  any  filling  which  may  have  taken 
ce  in  the  harbor  has  been  too  small  to  cause  any  perceptible  change 
the  general  depths  of  water;  the  channels  have  probably  changed 
'htly  by  wash  of  material  from  the  edges  of  the  middle  ground  in  the 
per  part  of  the  harbor. 

Dhe  only  method  by  which  greater  depths  can  be  obtained  is  by 
edging. 

V.  tracing  from  a  map  of  the  survey  is  forwarded  in  a  separate  pack- 
3  to  accompany  this  report ;  upon  the  tracing  the  areas  which  should 
dredged  are  fully  shown. 
Che  areas  to  be  dredged  are  as  follows : 

?irst.  A  small  area,  marked  A  upon  the  map,  should  be  deepened  to  12 
t  at  mean  low  water,  that  depth  being  required  to  enable  the  regular 
B8  of  steamers  to  effect  a  landing  at  all  stages  of  the  tide. 
Second.  The  area  marked  B  should  be  deepened  to  10  feet  at  mean 
r  water,  to  form  the  approach  to  the  upper  harbor,  where  most  of  the 
riness  and  shipping  points  are  located. 

Third.  A  channel  100  feet  wide,  marked  C,  and  a  second  channel  50 
t  wide,  marked  D,  should  be  given  the  same  depth  of  10  feet  as  in 
i approach. 

The  small  channels  marked  E,  F,  and  G  do  not  require  as  great  a 
ith  as  that  further  down  the  harbor,  because  the  vessels  from  the 
all  ship-yards  at  the  upper  eud  can  always  be  launched  at  high 
ter,  and  are,  of  course,  not  loaded.  The  other  business  in  the  upper 
1  of  the  harbor  is  small,  so  that  a  depth  of  5  feet  at  mean  low  water 
1  be  sufficient. 

Lftei*  the  portions  mentioned  have  been  dredged,  it  would  be  advisa- 
to  dredge  the  middle  ground  to  the  same  depths  of  10  aud  5  feet  as 
\  channels  between  which  it  lies.  The  benefits  from  this  would  be, 
t,  the  greater  permanence  of  the  channels,  because  they  would  not 
filled  by  wash  from  the  middle  ground,  and  the  slight  amount  of 
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drift  from  the  inflowing  streams  would  be  more  uniformly  distributed 
over  tbe  entire  area  instead  of  being  principally  in  the  *h^TMlJa 

The  secoi'd  benefit  would  be  tbe  sate  anchorage  for  numerous  small 
vessels  and  the  greater  facility  of  moving  to  and  from  the  wharves. 

T ho  currents  in  the  harbor  from  tides  and  streams  are  not  sufficient 
to  be  considered  as  a  factor  in  maintaining  the  depths. 

I>'or  measurements  in  situ  the  expense,  including  all  contingencies  of 
supervision,  etc.,  is  estimated  at  35  cents  per  cubic  yard,  making  tic 
probable  expense  as  follows,  viz: 

Cubic  T«iJi 

Area  A 3,391  ( 

Ar»nU 33,400 

CliKiin.lt: 19,700  , 

< .■iiiiiiHi-iD ;,j»i 

Chftuuols  E,  !■',  and  0 10,100  1 

Total  measurement 73,300 

Expense,  at  35  cents  ptt  yard,  $25,520. 

This  covers  the  essential  part  of  the  improvement.  On  its  coinpletiou, 
should  further  appropriations  be  made  they  should  be  applied  to  remov- 
ing the  middle  ground,  for  which  the  estimate  is  as  follows: 

AreaH Tl.flOO 

Area  I 34,000 

Total. iieeoo 

Expense,  nt  35  cents  pW  yard,  (34,410. 

The  removal  of  the  middle  ground,  though  desirable,  is  not  essential, 
and  it  should  not  be  undertaken  until  the  other  parts  are  completed, 

It  seems  proper  to  add  that  to  make  this  improvement  with  any  re-  ; 
yard  to  ecouoiny  the  channels  and  approach  covered  in  the  first  estimate 
should  be  done  by  contract  at  a  single  time. 

For  small  amounts  at  points  distant  from  commercial  centers,  compe- 
titiou  by  contract  is  nearly,  if  not  entirely,  eliminated,  so  that  the  prices  | 
to  bo  paid  are  greatly  increased,  and  by  prolonging  the  time  the  con- 1 
tingent  expenses  are  made  much  greater. 
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inels  along  the  wharves.  A  careful  comparison  of  the  present  survey  with  that 
872  shows  that  there  has  been  no  appreciable  rilling  on  the  undisturbed  middle 
md  in,  the  harbor.  There  has  been  some  slight  filling  in  the  dredged  channels, 
led  doubtless  by  gradual  washing  in  from  the  sides,  and  not  by  the  deposition  of 
erial  brought  into  the  harbor  by  the  small  streams  flowing  into  it. 
be  areas  proposed  to  be  dredged  in  carrying  out  the  project  for  the  further  inc- 
rement of  the  harbor  are  indicated  on  the  chart  and  lettered  from  A  to  I. 
Very  respectfully,  your  obedient  servant, 

F.  S.  Burrowes, 
Assistant  Engineer. 
aj.  Jared  A.  Smith. 

Corps  of  Engineers,  U.  S.  A, 


A  18. 

preliminary  examination  of  rockport  harbor,  maine. 

United  States  Engineer  Office, 

Portland,  Me.jDecember  24, 1886. 

jENERAL  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
inary  examination  of  Rock  port  Harbor,  Mainfe,  made  in  compliance 
h  requirement  in  the  river  and  harbor  act  of  August  5, 1886,  and  in- 
actions from  the  Chief  of  Engineers. 

[he  earliest  opportunity  for  making  this  examination  was  on  the  2d 
December,  on  which  day  I  visited  the  place  and  obtained  such  in- 
mation  as  seemed  necessary  for  the  purpose  of  this  report, 
lockport  Harbor  is  on  the  west  shore  of  Penobscot  Bay  and  about  6 
es  north  of  Rockland  Harbor;  it  is  at  the  northern  extremity  Of  a 
all  bay  having  a  broad  entrance  on  the  south,  but  entirely  sheltered 
m  storms  in  all  other  directions.  The  water  is  quite  deep  south  of 
•  portion  in  which  wharves  have  been  constructed. 
Tor  a  more  full  understanding  of  the  situation,  I  refer  to  Coast  Sur- 
y  Chart  No.  321,  harbors  of  Camden  and  Rockport,  Me.,  and  to 
ist  Chart  No.  4,  Penobscot  Bay,  Maine. 

Che  mean  rise  of  tide  is  9.8  feet,  and  in  most  places  inside  the  harbor 
)  water  is  deep  enough  to  meet  the  ordinary  requirements  of  com- 
rce.  There  are  a  few  points,  however,  where  some  embarrassment 
caused  by  shallow  water  and  bowlders,  which  could  be  remedied  by 
omparatively  small  amount  of  work. 

30  far  as  I  could  ascertain,  the  principal  obstruction  to  the  harbor  is 
i  rock  shown  on  the  chart  as  Harbor  Ledge,  upon  which  there  is 
cted  a  stone  beacon. 

The  top  of  the  ledge  is  submerged  but  about  3  feet  at  mean  low 
ter ;  it  forms  a  ridge  of  about  150  feet  in  length,  and  a  greatest  width 
about  40  feet,  lying  obliquely  across  the  west  side  of  the  harbor  en- 
nce  in  a  northwesterly  direction  from  the  beacon. 
\.  large  part  of  the  shipments  from  ibis  harbor  are  in  the  winter,  and 
>  retention  of  the  ice  about  the  wharves  is  a  most  serious  obstruction. 
Che  beacon  and  the  ledge  hold  the  ice  which  gathers  in  the  harbor 
1  prevent  its  going  out  with  each  receding  tide,  and  thus  place  a  seri- 
\  embargo  upon  the  winter  traffic. 

t  was  represented  to  me  that  the  revenue  cutters  have  frequently 
isted  vessels,  which  would  otherwise  have  been  unable  to  move,  by 
aking  the  ice  in  the  harbor. 

)n  the  day  of  my  visit  there  were  five  large  and  heavily-loaded 
ooners  lying  at  anchor  near  the  lower  wharveswaitiug  for  a  favora- 
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bit)  wiud  to  deport;  two  schooners  were  unloading  lumber  at  one  of 
ihv  wharves;  three  large  unloaded  schooners  and  one  small  one  were 
a*  «i«bor  awaiting  room  at  tlio  wharves  to  take  in  a  shipment ;  three 
lury»  schooners  were  lying  aL  wharves  taking  in  cargoes  of  lime,  and 
ibrwwerv  discharging  cargoes  of  wood— seventeen  vessels,  most  or  them 
of  mow  than  average  size,  engaged  in  the  business  of  the  place  in  a  sin- 
gle- da\  lu  the  past  year  there  have  been  shipped  from  the  harborof 
Huvkiiort  300,000  barrels  oflitno,  40,000  tons  of  ice,  100,000  cases  of  tisli, 
clutus,  aud  lobsters,  besides  miscellaneous  smaller  items  for  which  no 
statistics  were  procured.  The  manufacture  and  shipment  of  lime  Lis 
inoiva-ed  more  than  one-third  in  the  past  two  years,  and  new  facilities 
ju»t  iu:  reduced  for  transporting  limestone  by  railroad  instead  of  wag- 
<MM  i;L\e  promise  of  a  continued  increase  for  some  succeeding  years. 

Close  by  the  village  is  a  large  fresh  water  pond  which  furnishes  an 
excellent  supply  of  ice.  This  industry  is  one  which  receives  greatin- 
jury  frotu  the  iiisuilieicnt  depth  and  a  large  bowlder  near  the  wbarres. 
iw  well  as  from  the  difficulties  of  winter  shipments  from  causes  alreadv 
UHHilioued. 

Tuwe-  is  reasou  to  believe  that  a  considerable  increase  in  the  ice  ship- 
ments would  result  from  a  removal  of  the  obstructions.  Among  the 
heavy  articles  brought  into  the  harbor  are-  coal  and  wood ;  of  the  latter, 
ibvtv  is  now  an  annual  consumption  of  15,000  cords  in  the  manufacture 
of  Uwe  alone, 

Kov-kiairt  and  Camden  are  among  the  few  places  on  the  coast  ['rum 
which  I  lie  ship-building  interest  has  not  entirely  departed.  Ship-build 
iug  hits  been  continued  regularly  at  Rockport,  though  no  vessels  bare 
taut  built  there  since  Angust,  1885.  Since  188:,'  three  vessels  of  3,3)0, 
\1»V,  and  3JW  tons,  respectively,  have  been  buUt  and  launched  in'tta' 
Mlbutt  audi!  is  expected  soon  to  commence  another.  From  the  offlrtl 
the  vK'i'Utv  collector  of  customs  at  Koekport,  I  have  been  furnish 
wuh  a  \\*i  of  thirty-nine  vessels,  owned  in  that  place.  The  largest 
ihctv  Ml  «  ki-oss  tonnage  of  2,628.93  tons;  three  have  a  tonnage 

.  .  .'i-i  tons  each;  eight,  have  over  1,000  tons  each,  and  fourteen 
ti  .\  |  d  M  000  tons  each, 

vessels  carrying  ice  draw  from  15  to  18  feet  of  water,  and 
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The  expense  of  such  a  survey,  including  the  platting  of  maps  and 
naking  of  plans,  is  estimated  at  $350. 

Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Brig.  Gen.  J.  C.  Duane,  Major  of  Engineers. 

Chief  of  Engineers ,  U.  8.  A. 


survey  of  rockport  harbor,  maine. 

United  States  Engineer  Office, 

Portland,  Me.,  January  18, 18S8. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  a  survey  of 
Soekport  Harbor,  Maine,  made  in  accordance  with  instructions  from  tbe 
Chief  of  Engineers,  dated  March  16,.  1887. 

The  field-work  and  platting  of  maps  for  this  survey  were  put  in  charge 
of  Mr.  F.  S.  Burrowes,  assistant  engineer,  and  the  survey  was  made  in 
connection  with  several  others  in  such  succession  as  would  cause  the 
least  loss  of  time  and  least  distance  to  travel. 

Mr.  Burrowes's  report,  which  I  inclose  herewith  as  part  of  my  own, 
famishes  all  necessary  details  of  the  field  and  office  work.  A  tracing  of 
the  map  of  the  harbor  is  forwarded  in  a  separate  package  to  accom- 
pany this  report.  In  my  report  of  a  preliminary  examination  of  this 
harbor,  submitted  December  24, 1886, 1  mentioned  such  points  as  I  was 
enabled  to  ascertain  by  a  personal  examination  and  inquiry. 

The  statistics  then  submitted  are  considered  sufficient  to  show  the 
importance  of  the  harbor  and  the  propriety  of  its  improvement,  provided 
the  expense  be  not  incommensurate  with  tbe  probable  benefit. 

The  difficulties  pointed  out  to  me  in  my  preliminary  examination  were 
die  retention  of  ice  by  the  u  harbor  ledge,"  which  greatly  increases  the 
difficulty  of  shipping  in  winter,  and  the  insufficient  depths  near  the 
tharves. 

Since  the  map  of  the  survey  has  been  platted  I  have  given  tbe  subject  a 
morecareful  consideration  than  was  possible  before.  This  study  has  been 
made  by  Mr.  Burrowes  and  myself  in  mutual  consultation,  and  the  gen- 
eral conclusions  and  estimates  of  cost  have  been  embodied  in  Mr.  Bur- 
rowes's report. 
There  being  no  reservoirs  beyond  the  harbor  to*be  filled  and  emptied 
by  flow  of  tides,  there  are  no  tidal  currents  of  sufficient  strength  to  be 
tonsidered  as  factors  in  clearing  the  harbor  of  ice. 
The  harbor  proper  is  very  small  in  area  and  the  land  is  sufficiently  high 
to  protect  it  from  the  force  of  winds  which  might  assist  in  driving  out 
the  ice. 

1 1  have  reached  the  conclusion  that  it  is  undoubtedly  true  that  the 
jceis  a  great  injury  to  the  harbor  in  winter,  and  that  the  beacon,  stand- 
ing as  it  does  about  midway  between  the  shores  near  a  point  which 
may  be  fairly  called  the  harbor  entrance,  would  naturally  be  regarded  as 
the  cause  of  the  trouble ;  but  that  it  may  not  necessarily  follow  that  the 
temoval  of  the  beacon  and  the  ledge  upon  which  it  stands  will  result  in 
the  clear  water  which  seems  to  be  expected. 

The  harbor,  being  very  small  and  shallow  near  the  wharves,  has  the 
water  somewhat  fresheued  by  the  inflow  of  the  small  streams,  so  that  the 
formation  of  ice  during  the  succession  of  tides  which  rise  aud  fall  almost 
tithout  perceptible  current  Will  take  place  between  and  around  the 
tharves,  with  lodgments  eveu  upon  the  bottom,  so  that  it  is  not  easy  to 
lee  what  force  will  operate  to  remove  the  ice,  protected  from  wind  ex- 
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a  -.in1  Aiucii  makes  it  enter  the  harbor,  even  were  the  "hi 

i'    ■.'i.^t  >e  removed  to  a  depth  barely  sufficient  to  be  be; 

.  ■■ .  nilwr  i«.~  a  depth  of  say  12  feet,  it  would,  in  myi 

..,  ...v  .  liwu*  danger  to  vessels  drawing  more  than  thatd 
,.,  !i«;.i  mnild  be  more  likely  to  strike  upon  the  ragged 
,-vn   iiv  tvd^e.  which  is  now  smooth  and  well  marked 

..:    t  >auuid  therefore  be  to  a  depth  great  enough  to < 

■ .  »    i.i ig/c  \  e&wla,  or  say  20  feet.    This  wonld  require  the  1 

..   ..u-'f  !<.50O  cubic  yards,  most  of  which  is  solid  ledg 

,  i.«n.»i  ■nee.  including  contingent  expenses,  of  $15  per  cubic  ] 
.,  .   i-..u  jt*l*7.000. 

v     ,...vl   *  entirely  protected  from  all  winds  except  from  then 

.  -i.. .i  .ituo  (be  removal  of  the  ledge  would  have  a  tenden 

i..   ihkmh.'  -  uudertow  "  near  the  wharves,  from  the  sea se' 

n    u.nvt.     Itais  part  of  the  subject  may,  therefore,  be  Bum 

'■tv-iv  ■* 'jo  certainty  nor  even  strung  probability  that  the  rem 
i    niiiv  *»tlt  entirely  remedy  tlieevilorverygreatlyreduceit. 

.  »*•  u  -.lie  harbor  is  one  of  latitude  and  longitude  combined 
x«»«   v*  uiv*.  •>(  which  the  ledge  forms  but  one. 

;    .v  ■!*■.  improbable  that  the  removal  of  the  ledge  will  iuci 

;;;h».i.:.»  **f  \«**la  lying  at  the  wharves  during  southerly  etor 

•  •  v  ■.■*«  •■  .nated  expense  is  too  largo  to  be  recommended  witho 

,,,  ■...•:\»btlity  nflurge  resulting  benefits.    The  water  at  the  a 

■.  ;■!%■  "w  tvr  is  very  shallow,  so  that  access  to  the  wharves  in 

,.t!.  oulj  tv  had  at  high  stages,  and  even  then  only  by  vesse 

.t:.*.w;>  small  draught. 

v.vw  i ;'<.»(  ■>»  increase  of  the  depth  to  12  feet  over  the  small 

..  ik-ji  ill*  map  will  result  in  a  very  great  benefit  to  the  fad) 
.i.pi>l:iri  I'lnc  and  ice  at  all  times  of  the  year,  as  well  as  for  * 

r..i  nveiuns  n,,.v  "'ber  articles  of  freight. 

,:\«'  >vv;tis  probable  that  such  increase  of  depth  will  decrease 
...v.  v-i  w  upon  the  bottom,  and  to  some  small  extent  make 
-..i.'it.  **i  vessels  through  the  ice  in  that  part  of  the  harbor  lesi 
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A  system  of  triangles  carefully  measured  and  computed  was  used  as  the  basis  of 
the  survey.  The  triang illation  stations  were  marked  either  by  drill  holes  iu  ledge 
«r  nails  in  the  wharves.    Shore-lines,  wharves,  buildings,  and  other  adjacent  topo- 

Kphical  features  were  located  by  stadia  measurement  from  triangulation  points. 
)  survey  was  mapped  on  one  chart  to  a  scale  of  1 :  1000,  which  is  herewith  sub- 
Bitted. 

The  soundings  were  measured  with  lead  and  brass  sounding-chain,  the  positions 
being  located  by  intersection  with  two  transit  instruments. 

.  The  soundings  on  the  chart  are  reduced  to  the  plane  of  mean  low  water.  This  plane 
was  established  by  three  comparisons  at  slackwater  with  the  plane  of  mean  low  water 
at  Camden  as  determined  and  referred  to  a  bench-mark  in  1872  by  Mr.  A.  C.  Both,  as- 
ostant  engineer. 

A  bench-mark  was  established,  being  a  drill  hole  in  lodge  20  feet  east  of  the  south- 
eist  corner  of  Barrett's  fish-house.  It  is  19.90  feet  above  the  assumed  plane  of  mean 
low  water.  Its  location  is  indicated  on  the  chart.  The  difference  in  level  between 
Man  high  water  and  mean  low  water,  as  given  on  the  charts  of  the  U.  S.  Coast  and 
Gaodetio  Survey,  is  9.8  feet. 

Bockport  Harbor  is  an  arm  of  Penobscot  Bay,  and  is  well  protected  on  all  sides  ex- 
etpt  to  the  southward,  in  which  direction  it  opens  unobstructedly  to  the  bay.  Its 
stores  are  composed  almost  entirely  of  rocks.  The  entrance  to  the  harbor  is  very  deep, 
and  there  is  a  good  channel  36  feet  deep  as  far  up  as  the  lower  wharves.  There  is  an 
available  depth  of  12  feet  to  within  350  feet  of  the  head  of  the  harbor,  and  extending 
tver  two-thirds  of  its  width. 

HARBOR  LEDGE. 

Almost  in  mid-harbor,  and  about  300  feet  below  the  lower  wharf,  is  a  rock  known 
>  ti  Harbor  Ledge,  the  top  of  which  is  but  4.4  feet  below  mean  low  water.    It  is  at  pres- 
:ait  marked  by  a  masonry  beacon  11.5  feet  square  and  extending  24  feet  above  mean 
[Ifir  water.    From  its  general  formation  and  location  it  is  apparently  an  upheaval  of 
same  ledge,  which  juts  out  from  the  shore  to  the  northwest  of  the  beacon.    As  at 
it  marked  it  can  not  be  regarded  as  an  obstacle  to  the  free  entrance  of  the  bar- 
to  the  east  of  it  there  is  a  straight  channel  24  feet  deep  and  300  feet  wide. 
It  is  perhaps  a  benefit  in  partially  protecting  the  upper  part  of  the  harbor  from  the 
seas  caused  by  the  winds  blowing  from  the  direction  in  which  it  is  most  ex- 

rhe  principal  cause  of  complaint  appears  to  be  that  the  ledge  and  beacon  cause  the 

to  anchor  and  jam  around  them,  thus  preventing  the  ice  in  the  upper  portiou  of 

harbor  from  moving  out  as  freely  as  it  otherwise  would.    If  this  interference 

"l  navigation  in  the  harbor  should  be  regarded  as  of  sufficient  importance  to  jus- 

the  removal  of  the  ledge,  it  should  be  taken  out  to  a  depth  of  20  feet  at  mean  low 

and  back  to  the  general  line  of  the  20-foot  curve  above  and  below  it,  in  order 

ive  safe  and  unobstructed  passage  to  both  vessels  and  ice.    To  obtain  such  depth 

Id  require  the  removal  of  9,800  cubic  yards  of  material  in  situ,  at  least  75  per  cent. 

which  would  be  solid  ledge.    To  obtain  a  depth  of  18  feet  over  the  same  area  would 

pure  the  removal  of  6,500  cubic  yards  in  situ  of  the  same  material.    The  beacon  on 

ledge  contains  155  cubic  yards  of  masonry.    Its  removal,  without  the  removal  of 

ledge  also,  would  add  hazard  to  navigation  by  leaving  a  dangerous  obstacle,  not 

litely  marked,  close  to  the  channel,  without  a  corresponding  benefit,  as  the  ice 

lid  still  be  partially  held  by  the  ledge  itself. 

SHOAL  IN  UPPER  END  OF  HARBOR. 

From  the  12-foot  curve  to  the  upper  wharves  the  water  shoals  very  rapidly,  having 
"~  available  depth  of  only  4.25  feet  at  mean  low  water  along  the  wharves.    This 
"ling  is  presumably  caused  by  the  material  washed  down  from  the  hills  by  Hock- 
Brook  and  another  small  drain  at  the  head  of  the  harbor.     Nothing  more,  how- 

r,  than  a  superficial  examination  was  made  of  the  character  of  the  material,  which 
ild  only  be  definitely  determined  by  a  thorough  set  of  borings 
If  the  whole  upper  part  of  the  harbor  bounded  by  the  lines  of  the  prominent 
ibaxves  were  dredged  to  a  depth  of  12  feet  at  mean  low  water  an  improvement 

ild  be  obtained  which  would  greatly  facilitate  the  present  and  cause  an  increase 
i  the  future  traffic  of  the  place. 

The  following  estimate  gives  the  amount  of  material  to  be  removed  within  the  lines 
*  to  the  depth  mentioned.     The  areas  proposed  to  be  dredged  are  marked  on  the 

rt  with  black  shade  lines. 

small  rock  close  to  the  eastern  line  of  the  area  proposed  to  be  dredged  and  oppo- 

the  upper  ice-hoose  should  also  be  removed  to  a  depth  of  12  feet. 
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Dmlgiug  in  upper  end  of  harbor.  40, 640  cubic  yards  in  «iU,  al  3D  cent* fU  IB 

iicui'.TlHg  small  rock  opposite  upper  ice-honse,  35  tabic  yard*  in  situ,  at  |jn        Ttt 
Engineering  and  contingencies 1108 


Total  .. 


Rockport  U  a  place  of  ci>n.»ider»ble  commercial  importance.  It  ships  annually 
large  amounts  of  iro  and  lime.  Wit  bin  the  past  year  a  narrow-gnago  railronil  Uroija 
long  has  been  construe  led,  connecting  the  q  names  wilh  the  kilos  at  Kock[>urt.  Km 
the  detailed  commercial  statist  ic»  of  the  place  I  itonld  refer  to  your  rv\*tit  apga  lh« 
preliminary  examination  of  the  harbor. 

Very  respect  fully,  your  obedient  servant, 

F.  8.  Bcrrowes, 
-J  intrant  Ewrtr. 
Uaj.  Jaiied  A.  Smith, 

Cerpt  of  £aoi*a*n.  C.  S.  A. 


A  19. 


IATH 


United  States  Engineer  Office, 

Portian.it,  Me.,  December  27, 1886. 

General:  I  have  the  houor  to  submit  the  following  report  of  n pre- 
liminary examination  of  the  Kennebec  Iiiver,  Maine,  at  Bath,  and  from 
Augusta  to  lower  end  of  Perkin's  Island,  iu  com  pi  in  nee  with  a  require- 
ment in  the  river  and  harbor  act  of  August  5, 1SSG,  and  instructions  re* 
Wired  from  the  Chief  of  Engineers. 

On  the  7th  of  December  I  visited  Bath,  and  proceeded  down  the  ri«j 
ax  far  as  Perkin's  Island  on  a  tug,  in  company  with  several  pilots  ami 
other  parties  who  are  acquainted  with  the  river  and  its  commerce. 

There  are  a  few  points  in  the  river  below  Bath  where  small  ledges  iti 
the  river  bottom  make  shallow  places  in  the  cliaunel,  bat  as  they  Ar| 
marked  by  buoys  and  liave  plenty  of  water  on  either  hand,  tuevarenOi 
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ledge  is  known  as  Houghton's  Bock,  and  a  third  is  adjacent  to  the 
wharf  of  the  railroad  ferry.  Apparently  the  same  general  line  of  up- 
heaval is  shown  at  Trnfant's  Ledges,  Lincoln's  Ledges,  and  at  Hospital 
Point. 

The  last-named  ledge  seems  to  be  but  little  in  the  way  of  navigation, 
md  will  probably  require  no  attention.  How  far  the  others  may  need 
oemoval  can  only  be  determined  after  a  careful  survey ;  but  of  the  ne- 
nseity  for  removing  some,  if  not  all,  of  the  ledges  mentioned  to  such  a 
hpth  that  the  keels  of  large  vessels  can  no  longer  reach  them  there 
an  be  no  doubt. 

From  Bath  to  the  south  end  of  Swan  Island  (Perkin's  Island)  there 
ire  no  obstructions  which  are  at  present  considered  worthy  of  attention. 
Prom  this  point  to  the  dam  at  Augusta  I  went  over  the  large  scale 
charts  very  carefully  with  some  of  the  best  pilots  on  the  river,  and  on 
December  18  I  visited  Augusta,  and  by  inquiries  there  and  at  Hallo- 
wed added  further  points  to  my  information  on  the  subject. 

So  far  as  I  have  been  able  to  ascertain  the  greatest  embarrassment 
to  the  river  navigation  is  caused  by  the  narrow  channel  and  shallow 
water  over  the  rocks  in  the  sharp  bend  at  Lovejoy's  Narrows.  This 
place  is  in  the  channel  east  of  Swan  Island  and  at  the  head  of  Little 
Swan  Island. 

1  forward,  to  accompany  this  report,  a  tracing,  giving  an  outline 
titetch,  which  shows  the  location  of  the  narrows,  and  a  second  sketch  on 
Ike  same  sheet  indicating  on  a  large  scale  the  parts  of  ledge  which 
phoold  be  removed.  The  present  condition  is  such  that  the  channel  is 
led  between  rough  ledges  so  near  to  each  other  that  two  large  ves- 
have  not  room  to  pass  each  other.  The  situation  is  rendered  worse 
i8e  of  the  bend  at  this  point,  which  tends  to  conceal  from  each 
vessels  which  are  approaching  from  opposite  directions.  The  ad- 
it land  is  high  and  the  current  is  rapid.  Most  of  the  vessels  are 
red  up  and  down  the  river.  Should  a  tug,  going  in  the  direction  of 
tide  or  river  current  with  a  tow,  meet  other  vessels  at  this  point,  it 
it  go  ahead  at  whatever  risk  of  collision  or  incur  the  certainty  of 
to  vessels  in  tow,  which  would  be  driven  into  the  narrows  by  the 
of  the  tide. 
At  low  water  the  place  is  entirely  impassable  for  vessels  of  any  con- 
kble  draught. 
>nie  portions  of  the  ledge  have  been  removed  at  different  times 
former  appropriations  for  that  purpose ;  the  last  work  being  com- 
in  September,  1877. 
|Xhe  work  then  done  gave  a  narrow  channel  of  but  10  feet  at  mean 
water  and  15  J  feet  at  mean  high  water,  of  summer  stages.  (Beport 
[Chief  of  Engineers,  1878,  Part  I,  page  38.) 

|8hipping  in  large  vessels  has  been  found  so  advantageous,  that  at 

mt  the  most  economical  size  is  only  limited  by  the  depth  of  water  in 

channel.    This  is  especially  true  for  the  shipment  of  ice,  of  which  an 

nise  amount  is  annually  cut  at  poiuts  above  Swan  Island.    A  large 

of  the  vessels  now  employed  in  such  shipping  can  only  pass  these 

ry  narrows  and  other  shallow  points  at  the  high-water  stage,  so  that 

ly  and  expense  are  added  to  the  danger  of  injury,  and  much  larger 

ils  could  be  used  with  great  resulting  economy  would  the  depth  of 

*er  permit. 

u'he  surveys  heretofore  made  of  Lovejoy's  Narrows  are  sufficient  to 
rd  a  fair  degree  of  accuracy  in  the  computation  of  quantities  of 
te  which  should  be  removed.  The  channel  must,  of  necessity,  be 
ted  by  the  situation,  but  it  should  be  straightened  as  far  as  prac- 


412        REPORT  OF  TJIK 


Mfttilgiug  in  upper  imh!  iif  li:i 


■  -lA'EKE* 

.   T 

-    JT 

., 

.i  'u  iue~: 

v: 

ij'-tr  fltBM. 

■«. 

_■.' 

n«viug  •-.< 

.    -j;  illi-  ~  ■. 

•ne- 

.   nc  reii-  ■• 

■ 

"  their  - 

.■■::, 

—      •,-'•  i-Jx 

<  little   ■:>: 

■  ii> 

-L  7J~.  '<;' 

•it  it 

•  f 

Jjmagt 

1-aT: 

•:^:  a-  re  « Its 

;  stiraatt  i-f  UL:'T"".r^r-ici,bin- 
•i:u  of  170  ft-:  int.  t  ac-j  of  18 


!■ 

Ml 

xn 

L« 

*.* 

*  rvmovecl  for  f'.^.-  ;*;nbk 
7-  :  extended  ov*-:  a  !;.:;  period 
•■'•-.llW;  this  (.obi  w..:^^moH 

~  :  :=it.'toua  places  W.*m  tkt 

,-jJi  »:  Augusta  where  ;m»ilin 

..-.■*  =o  general  plan  «  estiNb 

-  >«£- carefully  sonyveduidl 

;.  *:■*>:  ;ired  nearly  oppwita  ft 

--.-   -^*:irtl  is  locally  tt»«ii« 

->.-  >  •i-.vd  at  -high  waier.  rttki 

<-..-    .-■«:  :bebar,  defended  it  ill 

.-  *.  *  ichisonlysnbmetpdil 

.  ;*-"»  ihonliu  the  main  etai 

■•  i  Breakwater.   It  ill 


APPENDIX   A — REPORT   OF   LIEUT.    COL.    SMITH.  415 

*  distance  below  the  bridge  at  Gardiner  the  river  is  wide,  and 

»wn  as  Tarbox's  Shoal  requires  some  attention. 

iw  of  the  bridge  from  Gardiner  to  Pittston  is  difficult  and 

■j  dangerous  to  pass,  owing  to  the  lack  of  suitable  piers  as 

the  current  and  guards  for  the  passing  vessel.    I  give  this  upon 

nent  of  pilots  and  others  without  personal  knowledge  obtained 

r  vat  ion. 

dge  seems  to  have  had  an  effect  in  forming  a  shoal  in  front  of 

res  immediately  above,  and  the  shoal  has  extended  downward 

s  injured  the  channel  through  the  draw  j  opposite  the  railroad 

3  shallow  water  causes  great  inconvenieuce  and  expense  in 

>ssels  to  and  from  the  landing. 

I J  miles  above  the  Gardiner  Bridge  is  Brown's  Island,  a  small 

in  mid-channel  where  the  river  is  wide.    In  the  eastern  and 
channel  is  u  Brown's  Island  Shoal." 
le  last  named  point  to  the  bridge  at  Augusta,  a  distance  of  5 

Hinkley's,  Shepard's  Point,  Hallowell,  Britt's,  and  Gage's 
lere,  from  1867  to  1871,  channels  100  feet  wide  and  CJfeet 
\  cut  by  dredging. 

20th  of  February,  1S70,  the  dam  at  Augusta  was  carried  away, 
)so  into  the  river  below  an  immense  accumulation  of  gravel, 
mill  refuse.  Aportion  of  the  refuse  was  subsequently  removed 
channels  which  had  been  previously  dredged,  but  the  great 
ained  in  the  river-bed  and  by  degrees  drifted  into  the  chan- 
lpon  the  shoals. 
f  the  trouble  now  experienced  above  Gardiner  is  above  the 

of  Shepard's  Point  Shoal  Gut,  but  to  devise  a  complete  plan 
rement  soundings  should  be  taken  and  platted  on  the  maps 
:he  entire  distance.  A  draught  of  10  feet  at  high  water  is  now 
ne  amount  which  can  be  carried  to  Augusta,  and  even  that 
nbject  to  great  inconvenience  and  delay.  The  tidal  range  in 
>f  the  river  is  about  5  feet. 

le  freshet  carried  away  the  toll-bridge  at  Hallowell,  leaving  the 
e  river.  The  remains  of  the  bridge  piers  are  now  submerged 
iter  and  form  a  dangerous  obstacle  on  which  many  vessels 

injured. 

3rmed  that  a  channel  on  the  east  shore  at  Augusta  was  greatly 
I  by  debris,  which  was  deposited  iu  the  water  many  years  ago 
3  construction  of  the  United  States  Arsenal,  and  that  private 

has  incurred  considerable  expense  to  remedy  its  worst  feat- 
re  remarked,  it  is  not  now  practicable  to  devise  a  definite  proj- 
timate  of  cost  of  improvements  which  may  be  found  neces* 
ese  various  places,  but  that  the  river  is  worthy  of  improvement 
neral  Government  there  is,  in  my  opinion,  no  doubt, 
er  forms  one  of  the  principal  water  communications  from  the 
to  the  interior  of  the  State.  Perhaps  no  other  equal  area  in 
■y  has  so  extensive  a  business  in  the  cutting  and  shipment  of 
is  a  grand  aunual  crop,  which  practically  costs  nothing  save 
roduce,  so  that  the  total  receipts  are  a  net  benefit  to  the  State, 
ureases  the  cost  of  this  luxury  in  nearly  every  State  on  our 
,nd  Gulf  coast. 

;  of  granite  and  lumber  figure  to  a  considerable  extent,  as  well 
>us  other  articles  of  smaller  merchandise, 
ugusta  alone  there  is  shipped  an  annual  average  of  7,500,000 
iber,  requiring,  with  the  present  draught  of  water,  fifty  ves 
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sets  to  transport  it.  Freight  on  lumber  is  increased  45  cent*  per  1,WH) 
feet,  owing  to  the  shoals  at  and  above  Gardiner ;  this  is  eonivaleotto* 
tax  of  $3,375  on  this  single  interest  in  one  town. 

Large  quantities  of  lumber  from  the  valley  of  the  Kennebec  are  w- 
ried  by  mil  at  greater  expense  than  for  water  transportation  to  twiiii* 
further  down  the  river  in  order  that  larger  vessels  and  comwjuwi 
cheaper  freights  may  be  obtained. 

At  Hallowell  there  are  shipped  by  water  from  10,000  to  15.0W 
of  grauite  per  year,  on  which  the  extra  cost  of  freight  due  to  shoslta 
leas  than  3  miles  of  the  river  below  is  given  as  15  cents  per  um. 

From  a  member  of  the  *•  lie  Exchange"  I  have  obtained  the  storaj 
capacity  of  icehouses  on  the  Kennebec  River  as  closely  approximMii 
1,200,000  tons.  The  amonut  of  ice  cut  and  shipped  annually  is,  of  couir 
loss  (ban  the  total  capacitv,  and  varies  from  year  to  year. 

In  the  winter  of  18S5-"S0  a  large  part  of  the  best  ice-fields  were 
jured  or  ruined  by  freshets,  so  that  nearly  half  the  companies  cut 
ice  at  all,  and  others  cut  less  than  usual.    The  amount  of  ice  cut  a™ 
stored  during  the  wiuter  mentioned  was  433,000  tons. 

It  U  estimated  that  the  average  capacity  of  the  vessels  atttfagm 
will  not  exceed  700  tons,  and  upon  this  basis  it  would  require  ovrwxt 
vuswels  to  curry  the  small  crop  harvested  in  this  exceptional  season. 

Tilt*  ice  shipments  above  Gardiner,  and  probably  granite  aIao,TWJ 
be  largely  Increased  were  it  possible  to  employ  vessels  having  a  greats 
draught  of  water.  Articles  of  import  are  less  numerous  than  those 
going  out  of  the  river  ;  but  thevare  sufficient  to  form  iu  the  aggregate 
mi  Item  of  much  importance.  Overouebandred  vessels  per  annum  a« 
required  to  briug  to  Augusta  and  Uallowell  the  coal  alone  which  MM 
by  water.  Tit  era  arc  also  large  receipts  of  lime,  cement,  bricks,  etc 
All  of  these  freights  are  considerably  increased  in  cost,  owing  to  t* 
obstructions  and  the  smaller  class  of  "vessels  which  are  necessarily  e» 
ployed.  Freights  on  coal  above  Gardiner  are  increased  25  ceut*  p* 
ton  by  the  obstructions  above  that  place.  The  cities  of  Hallowell  aw 
Augusta  thus  pay  annually  #5,500  more  for  their  coal  than  would  ottor 
wise  be  required. 

Two  regular  hues  of  steamers  ply  upon  the  river  as  far  as  Angnttjl 
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vby  op  kennebec  river,  maine,  at  bath,  and  from  augusta     v 

to  lower  end  of  perkin's  island. 

United  States  Engineer  Office, 

Portland,  Me.}  January  0, 1888. 

[R :  In  accordance  with  instructions  contained  in  Department  letter 
larch  16, 1887, 1  have  the  honor  to  submit  the  following  report  of 
irvey  of  the  Kennebec  ltiver,  Maine,  at  Bath,  and  from  Augusta  to 
or  end  of  Perkin's  Island. 

i  my  preliminary  report  I  explained  that  the  island  known  and 
srn  on  the  charts  as  Perkin's  Islaud  is  below  Bath,  and  that  the 
ad  indicated  for  the  termination  of  the  survey  contains  the  town  of 
kin's,  but  is  known  as  Swan  Island.  Swan  Island  is  about  5  miles 
?,  and  the  two  channels  by  which  it  is  inclosed  are  used  for  naviga- 
l,  and  both  require  improvement. 

he  entire  length  of  the  channel  to  be  passed  over  by  the  survey  was 
s  about  27  miles,  besides  what  was  required  in  the  harbor  of  Bath, 
he  situation  and  character  of  a  channel  forming  the  approaches  to 
3bstmction  is  often  nearly  as  important  an  element  as  the  obstruc- 
i  itself  in  determining  the  location  and  extent  of  improvement  which 
f  be  required. 

he  funds  which  could  be  allotted  for  this  survey  were  insufficient  to 
le  it  complete,  with  borings  to  ascertain  the  character  of  the  bottom, 
I  to  cover  the  expense  of  making  the  maps. 

was  therefore  compelled  to  limit  the  work  to  a  hydrographio  sur- 
•  of  the  river  from  Augusta  to  Gai diner  and  to  such  detached  loca- 
ls below  as  seemed  to  require  improvement.  \ 
!he  survey  was  thus  not  only  very  much  abridged,  but  even  in  that 
ii  every  expedient  was  used  to  save  expense.  It  has  therefore  been 
wssible  to  obtain  all  the  information  necessary  to  devise  a  project 
eriug  the  complete  and  permanent  improvement  of  the  river, 
fhe  project  for  the  improvement  of  the  river  navigation  has  been 
de  as  complete  as  possible  with  the  information  which  could  be  thus 
tained. 

Che  field  and  office  work  have  been  under  the  immediate  charge  of 
\  F.  S.  Burrowes,  assistant  engineer,  who,  though  only  temporarily 

Jloyed  for  the  purpose,  has  pushed  the  work  forward  very  rapidly 
with  a  good  judgment  which  is  worthy  of  special  commendation. 
Mr.  Burrowes's  report  is  appended,  to  form  part  of  my  own,  and  thir- 
m  tracings*  from  completed  maps  are  forwarded  in  a  separate  pack- 
e,  to  accompany  my  report. 

the  discussion  of  the  commerce  of  the  river  was  made  so  full  in  my 
eliminary  report  that  no  further  statistics  seem  to  be  here  required. 
It  is  apparent,  however,  that  as  there  are  various  shipping  points  for 
plumber,  stone,  and  merchandise,  most  of  which  is  taken  out  in  sea- 
ing  vessels,  and  at  the,  same  points  receive  return  freights  of  coal, 
tin,  provisions,  articles  of  manufacture,  etc.,  the  number  passing  the 
lunel  at  any  one  point  diminishes  as  the  river  is  ascended,  and  at  the 
nl  of  navigation  only  those  vessels  will  appear  which  carry  freights 
u entire  distance. 

It  is  therefore  evident  that  the  necessity  lor  a  deep  channel  which 
ly  be  navigated  at  all  stages  of  the  tide  diminishes  towards  the  head 
navigation  ;  it  is  also  true  that  vessels  may  arrive  at  and  leave  the 
per  terminus  of  navigation  at  high  water,  but  to  do  this  without  de- 
en  route  points  further  down  the  river  must  be  passed  at  low  stages. 

*  Omitted. 
ENG  88 27 


418         REPORT  OF  Till"   CHIEF   OF  KNGIHEEB8,  *);  B.r iXHt. 

Tlir  requirements  thus  hear  a  relation  to  the  volume  of  water  ii 
river  which  passes  •>  (liven  point  through  the  action  of  tides  and 
uturies.  the  channel  becoming  larger  and  deeper  as  tbe  river  I 
seendvd. 

Augusta,  the  capital  of  the  State,  at  the  bead  of  tide-water  * 
navigation,  is  a  shipping  point  of  considerable  lumber  and  other 
cbuiidisc,  ami  a  distributing  point  for  coal  and  other  article*  bit 
in  liy  sail  vessels  and  segulur  steam-boat  lines. 

r'roiu  Augusta  to  a  point  midway  between  Hallowell  and  Gar 
a  depth  of  y  foot  at  low  water  is  all  that  can  be  maintained  withoi 
furring  great  expense. 

The  shoals  aiv  mainly  of  hard  band  and  gravel,  with  some  bowl 
all  of  a  kind  not  easily  moved  by  tbe  current.  At  the  points  i 
llit'M1  shoals  occur  the  river  is  too  wide  to  obtain  a  good  channel  I 
scouring  iti-tion  of  the  water,  so  that  jetties  to  contract  tbe  width i 
bo  desirable ;  but  it  is  believed  that  at  present  the  additional  exj 
would  bo  disproportionate  to  the  benefit,  as  the  channels  when  die 
will  be  maintained  without  concentration  of  the  current,  at  least 
long  lime. 

It  is  therefore  recommended  that  through  Gage's  Shoal  and  B 
Shoal  the  ehantiel  be  dredged,  so  as  to  give  a  depth  of  8  feet  a 
water  and  a  width  of  100  feet.  It  would  be  well,  also,  to  dredg 
east  channel  at  Augusta  to  a  depth  of  7  feet  and  a  width  of  50  fo 

lictweeu  Hallowell  and  Gardiner  are  four  shoals.  Tbe  chi 
ilmmgli  them  should  have  a  width  as  great  as  125  feet  For  thenm 
and  upper  part  of  the  third  a  depth  of  &  feet  is  all  that  can  be  ra 
obtained.  For  the  lower  part  of  the  third  shoal  and  for  the  tm 
depth  of  10  feet  is  desirable,  more  especially  for  the  reason  that 
mich  points  where  heavy  shipments  of  ice  are  made. 

Immediately  above  tin;  bridge  at  Gardiner  is  a  small  shoal* 
should  be  removed,  and  also  a  very  small  one,  known  as  Stoats 
Shoal,  at  a  short  distance  below  tbe  bridge. 

The  amount  of  dredging  required  to  complete  the  channel  as 
rated,  from  Gardiner  to  Augusta,  is  as  follows : 
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he  shoal  below  Kehumkeg  Island,  known  as  the  "Upper  Saud  Bar," 
tuated  in  a  wide  part  of  the  river,  where  au  obstruction  is  naturally 
led  by  the  shifting  sands. 

tic  survey  and  the  time  for  maturing  plans  of  improvement  have 
1  so  much  restricted,  that  the  plan  of  improvement  which  has  been 
aed  for  this  and  perhaps  for  other  places  may  be  found  to  require 
e  modification. 

seems  probable  that  a  properly  located  wing-dam  and  dike  or 
aing-wall  will  be  sufficient  to  cause  a  scour  which  shall  obtain  and 
lerve  a  good  channel  through  the  shoal.  It  is  possible  that  some 
Iging  may  be  found  necessary  to  assist  the  scour. 
iie  wing-dam  joining  the  dike  with  the  shore  must  be  very  strong  to 
it  the  force  of  ice,  and  its  top  should  be  a  little  higher  than  the  top 
he  dike.  A  frtting  of  brush  should  be  provided,  to  prevent  under- 
ing  by  scour, «  most  of  the  work  should  bo  of  heavy  stone. 
be  estimate  is  for  a  wing-dam  20  feet  wide  on  top  and  5  feet  high, 
for  £  dike  10  feet  wide  on  top  and  4  feet  high,  both  having  slopes 
5  degrees. 

dredged  channel  is  represented  upon  the  map,  but  I  feel  so  confi- 
k  that  the  dike  and  wing-dam  will  accomplish  all  that  is  required, 
;  no  estimate  for  dredging  is  considered  necessary. 
be  obstruction  made  by  Berry's  Rock  will  probably  require  atten- 
at  some  future  time,  but  iu  view  of  the  fact  that  numerous  other 
its  exist  where  the  channel  demands  immediate  attention,  this  place 
'  very  properly  be  passed  over  without  an  estimate  for  improvement 
resent. 

ome  years  ago  a  jetty  of  stone  was  constructed  at  the  head  of  Swan 
nd  for  the  purpose  of  diverting  the  current  and  causing  a  scour  in 
west  or  Richmond  Channel.  It  is  quite  apparent  that  the  jetty  has 
accomplished  all  that  was  expected  or  hoped ;  but,  on  the  other 
d,  it  is  very  urgently  claimed  that  it  lias  been  a  means  of  injury  to 
ice  crop  by  causing  a  jam  in  time  of  winter  freshets. 
e  this  as  it  may,  my  judgment  is  that  the  channel  would  be  iin- 
red  by  removing  the  outer  end  of  the  jetty  for  at  least  a  third  of  Its 
rth,  and  to  place  the  stone  on  it  line  from  the  end  of  the  jetty  thus 
lencd  toward  the  point  of  rocks  a  short  distance  below,  on  the  Swan 
nd  side  of  the  Richmond  Channel.  To  do  this  will  require  the 
ting  of  G,000  tons  of  stone,  at  an  estimated  cost  of  .50  cents  per  ton. 
t  Swan  Island  the  eastern  channel  is  by  far  the  more  important,  as 
the  main  thoroughfare  for  most  of  the  heavy  shipping, 
he  steamers  and  some  other  vessels,  however,  use  the  west  channel, 
lg  to  the  necessity  for  touching  at  Richmond,  which  is  a  thriving 

Q. 

i  my  preliminary  report  I  referred  to  the  obstruction  by  ledges  of 
;  at  Lovejoy's  Narrows,  in  the  east  channel  of  Swan  Island. 
8  a  survey  of  this  work  had  been  made  some  years  ago,  I  forwarded 
ie  same  report  a  map  of  the  narrows,  and  an  estimate  of  the  cost  of 
mprovement  by  removing  the  ledge  to  a  depth  of  18  feet  and  a 
h  of  175  feet. 

us  is  probably  the  most  important  improvement  upon  the  river, 
the  possible  exception  of  Beef  Rock  Shoal,  which  is  further  down- 
im  in  the  same  channel. 

e  estimate  for  removal  of  this  ledge  was  made  §100,100. 
ward  the  south  end  of  Swan  Island  the  east  channel  becomes  very 
p  and  has  a  sandy  bottom ;  a  long  bar  is  thus  formed,  with  its  upper 
>rotected  by  a  ledge  known  as  l.iccf  Rock, 


■  paraTIri  w  a ImeJMtH^e  the  i  njiigit  |^»<a*"g 
t-  the  Mtta»«kiu>M" 


The  deafen  far  a  4oW  place*  iu  toy  4  feet  ahawe  ■«*»  ■"•■ 
0W  it  alaper  of  45  dmw»  on  each,  nine.    Hiriq>fc»i«»* 

iiu)  be  alao  ttfWtd  MHMUT  to  (SUDld  ■  «H" 
aull  bajr  oa  the  ialaad  acaii*  oppoateohe  mmV«W< 
aeeoad  wing  -data  oppowte  the  lower  end  of  the  4* 
mtntti  the  deeu  water  below,  to  that  the  derate) 


To  baild  the  dike  and  wing-daw*  wiUwqaire  «•*•■*■■••' •* 
aa  miitod  contract  price  of  *l  per  I'm  in  place. 

To  protect  the  faaulatiaa  in  place*  where  it  »  Ekrrj  w  he 
rniiR-"!  by  ecuanng,  will  require  -■•-000  curds  of  branh,  at  aa  art 
cost  of  t-3  per  cord  in  place. 

The  beacon  upon  IWf  Bock  must  be  strongly  baft  to  ranatt* 
Mare  of  ice  which  will  come  upon  it. 

.  It  will  require  1 7,2  cubic  yard*  of  good  masonry,  at  estiant 
of  vlDperyard  bj  contract. 
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the  river,  and  I  do  not  even  regard  this  one  as  of  vital  importance. 
ledge  is  locally  known  as  Houghton's  Rock.    If  removed  at  all,  the 
th  should  be  made  at  least  20  feet;  otherwise  it  would  be  as  likely 
do  damage  as  it  is  at  present. 
The  shoal,  above  20  feet  depth,  contains  343  cubic  yards,  about  three 
s  of  which  is  ledge.    It  is  estimated  that  its  removal  will  cost  $20 
cubic  yard  for  the  entire  amount. 
!The  following  is  a  condensed  estimate  of  the  improvements  here  pro- 
,  and  the  various  places  are  arranged,  with  the  exception  of  Bath, 
the  order  of  their  distance  above  the  foot  of  Swan  Island,  and  this 
cates  in  a  general  way  the  order  in  which  I  consider  it  advisable  to 
on  the  work : 

Bock  Shoal:  Stone  and  brush  dike  and  wing-dams 9104,000 

Rock  Beacon 1,520 

's  Rock  Shoal:  Three  wins;  dams 18,000 

sjoy'd  Narrows :  Removing  8,008  cubic  yards  ledge,  at  $hJ.i>0 100, 100 

cation  of  jetty  at  head  of  Swan  Inland U,  0«K) 

r  sand-bar,  wing-dam,  and  dike : 

51,000  tons  of  stone,  at  $1 51,000 

-  3, 350  cords  of  brush,  at  &J 10,050 

>ving  bridge-piers  at  llallowell S75 

ving  shoals  from  Gardiner  to  Augusta 77, 350 

superintendence,  surveys,  and  engineering,  contingencies,  add  about  10 

cent 36,505 

Total 403.000 

Houghton's  Rock  being  at  Bath  and  separated  from  the  other  improvements,  its  re- 
al is  estimated  separately,  viz: 

cubic  yards,  at  $20 *G,8tf0 

neering  contingencies 040 

Total 7,500 

For  a  more  detailed  description  of  the  survey  and  discussion  of  the 
ibject,  I  invite  atteution  to  the  report  of  Mr.  F.  S.  Burrowes. 
In  closing  this  report  it  seems  proper  to  ask  attention  to  the  fact 
t  the  amount  of  navigation  on  the  river  is  very  large,  and  the  coin- 
is  of  a  kind  which  makes  the  rate  of  freights  a  matter  of  interest 
a  large  section  of  country,  especially  along  our  Atlantic  coast. 
Upon  many  other  rivers  in  the  country  the  importance  of  small  and 
xpensive  lights  to  mark  bends  or  crossings  in  the  channel  has  been 
Iy  recognized,  and  the  want  has  been  supplied. 
A  few  such  lights  judiciously  located  upon  the  Kennebec  River  would 
of  great  advantage,  and  I  recommend  that  the  subject  of  such  lights 
considered  as  an  important  factor  in  improving  the  navigation. 
Very  respectfully,  your  obedient  servant, 

Jaked  A.  Smith, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF    MR.    F.    S.    BI'RKOWES,    ASSISTANT   ENGINEER. 


Tnited  States  Kncsineer  Office, 

Portland,  Mr...  Jhnmber^i),  1^87. 

Major:  I  have  the  honor  to  submit  the  following  report  upon  a  survey  of  the  Ken- 
River,  Maine,  at  Bath  and  from  Augusta  to  Mir  lowrr  end  of  IVrkin's  (Swan) 
ill,  made  under  your  (lirwt  inn  in  accordance  with  river  and  harbor  act.  of  August 
»     As  shown  in  your  preliminary  report,  the  lVrkin's  Island  of  tin*  art  is  the 
locally  known  as  Swan  Island,  and  will  ho  referred  to  by  that  name  throughout 
report. 
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AUGUSTA  TO  GARDINKR. 

the  shoals  in  this  reach  of  river,  that  is  Gage's,  Drift's,  Hallowell,  Shepard's 
,  Hinkley's,  and  Brown's  Island,  with  the  exception  of  the  last,  named,  have  been 
red  by  the  General  Government,  the  improvements  consisting  in  dredged  chan- 
00  feet  in  width  and  6}  feet  in  depth  on  the  first  two,  and  7  feet  in  depth  on  the 
iree  shoals.  The  plane  of  reference  used  wuh  the  lowest  water  observed  in  the 
er  of  1867.  For  convenience  of  comparison  the  same  plane  of  reference  for 
ings  was  adopted  in  this  portion  of  the  present  survey,  connection  being  made 
ans  of  the  bench-mark  at  the  lower  tide-gauge  at  llallowell,  as  it  was  tin-  only 
hich  remained  undisturbed  or  could  bo  definitely  located.  This  plane,  bfing 
f  an  exceedingly  low  run  of  summer  tides,  is  at  least  2  fret  below  usual  low 
so  that  any  improvement  made  with  it  as  a  datum  would  ordinarily  yhdd  2 
ore  depth  than  that  indicated. 

t?9  Shoal  begins  1.200  feet  below  the  bridge  at  Augusta,  is  2.400  feet  long  ba- 
the fc-foot  carves,  and  has  a  least  depth  of  fi£  feet.  Through  a  large  part  of 
•edged  channel,  however,  the  depth  of  6$  fei»t  has  remained  and  the  partial 
Bg  may  have  been  caused  by  the  freshet,  which  carried  away  the  dam  at  Aii- 
bringing  with  it  much  silt  aud  heavy  dc*bris,  which  it  was  unable  to  carry  far. 
a*erial  of  which  it  is  composed  is  coarse  gravel  and  large  bowlders. 
t'«  Shoal  ends  a  short  distance  above  the  old  bridge  site  at  Hallowell;  it  is 
Feet  in  lergth  between  8-foot  curves,  and  has  a  least  available  depth  of  4.7  feet, 
ghout  most  of  its  length,  however,  the  diedged  channel  has  maintained  its  d'*pth 
"eet.  The  material  of  which  it  is  composed  is  coarse  gravel  and  sand.  At  both 
4  and  Britt's  shoals  several  large  bowlders  close  to  the  edge  of  the  channel  add 
d  to  navigation.  The  depth  to  be  obtained  by  improvement  should  be  the 
for  both  shoals,  as  they  are  close  together  and  there  is  no  shipping  point  lie- 

them. 
lallowell  the  piers  of  the  bridge  carried  away  by  a  freshet  remain  standing  and 
ict  navigation  to  some  extent;  the  piers  which  caught  the  ends  of  the  draw 
especially  hazardous,  as  their  tops  are  nearly  in  the  plane  of  low  water. 
lotrell  ana  Shepard's  Point  shoals  are  practically  con  tin  nous,  aud  beginning  just 
the  wharves  at  Hallowell  have  a  combined  length  of  4,700  feet  between  10  feet 
s.  The  dredged  channels  have  maintained  their  depths  of  7  feet,  but  have  been 
rhat  narrowed. 

a  of  these  shoals  are  in  excessive! \  wide  portions  of  the  river.  The  cuts  were 
in  nearly  straight  lines  through  the  llats.  the  crooked  natural  channels  which 
•ed  the  shores  being  abandoned.  The  material  appears  to  be  mostly  sand,  with 
gravel. 

Vey't  Shoah  2-j  miles  above  Gardiner,  is  also  in  a  wide  part  of  the  river.  It* 
l,  between  10-foot  curves,  is  2,*Ji.KJfe«:t.  and  least  depth  fi.5  fret.  The  material  of 
lit  is  composed  is  sand,  coarse  grave!,  and  po.*s:hiy  »onie  b-dge. 
m*«  Island  Shoal  is  at  thf  head  of  and  opposite  Brown's  Island,  which  here 
»a  very  v.ide  part  of  x]tr  river,  the  we-.ti.-rii  p-irt  being  shallow  and  the  eastern 
avigable  channel  l>eiiiii  narrow  and  crook* ".d.  m  irhal'-aft  dfp'h  ol  »#..",  feet.  'J  he 
ial  of  which  this  shea!  is  eorapo-  d  i.-»  appa:'-u!lY  -and  and  Ioo-ms  grave!, 
•at  raidwav  between  Brown".-*  Ireland  and  ii:i:k!  -v"-  -dioals  the  <h.i\i'.,c\,  although 
lining  a  depth  of  V)  itr-t.  Urfy,tn*-<*  v>ry  iiarrov.-.  ami  -diouid  be  widen*  0  in  order 
fee  this  dt-pth  available  i«ir  iiavi jiti-rj. 

ween  Brown's  I->!a?.d  ami  fiard  m-r  tie  n-  >  a  least  deprh  of  IV  f»  m,  ami  this  ap- 
to  be  ?h"  limit  wj.ieh  eo-iht  be  oVa  t;i«i  uitove  that  noiiit  w:-Ijo:it  excessive 
Thii  deoth  o*r.i'.>[  !.»•  r.,;..P-  t!.:o  .•_'•;  Ii:  r.-.n"-*  I -land  ami  JIii:ki»-v\  -Lo.il*.  and 
>s  through  $hepard'»  I'«-i:;r  a:.d  Ha..o-.ve:i  .-Loji.-.  Above  Ifailov.e.i  a  depth 
«t  wu'j'd  be  snti:ci*-:<t  lor  ;.:•■-••::!  :.  iv.-jj.riou.  ami  is  perhaps  uA  that  eouid  be 
ed  without  on:L.y  d.-propMrtio.  ate  to  :he  1» i.t'its  derived  t herefrom.  . 
lediately  above  the  i»ri-2-_:-.-  ar  f».ir-.;.!i<-r  t.v:  ■.■■„;»::  ha-  -?.o;ibd  in  lr-«:;f  of  the 
e**.  th^  can-*  bei::j  :*•?••::!.  a  V.v  •*::••  c:.e«-  .:i«  ar...  »■••!!•:•■•  !o:.  •  .»'  tl.e  r-irrtnt  by 
^ra  of  the  bridge.  Bri>^  ;!:•- .»::ii_'^.  am;  .y;-r  mi  w.»-  !o-  er  e:ni  of  :Le  Bo-»ou 
•r  wharf,  U  a  shoal  o:n  ;►■»-->:■  : '  I-.vr~  and  -.i*w":'i»-.  v.  irh  bo-vli;..-^  f*n  top,  nh:«-h 
■  y  »>$  fret  li*ri»w  b-iv  ffivr.  IT.  >  >::.o'vi.  a*  -L--  .V^ini-'.-o..!  sh*  a".  a».d  is  in  »neh 
ion  as  to  '..■•:  a  •nsr«.-»-  i.f  da:  jer  *"  !-■»«•■-  loai"  r  i»  at  th*  wharf.  Or>:-half  mil»- 
the  bridge  af  Gard.  •*.:  ''..-.  r:v»-r  "v.de:.-?  a:,  i  ':.>■  r::a:.:.>t-I  ii"«.«.in.»:«»  -i.oal  and 
d.     It  ma:n*a::>.  Lo---*--.-*-:.  a  .-.»-•  •-■;•'     r»:'  11?  ■"•■•'■■  ::T  ion*-- *  v.a*'-r. 

■  *  \  5: :  ■:  v ;• :  ■   .  ■  •   -  .v  *  ?.  ;  - ;. a  v :  • . 

[•ortir.r.  «■.:*■?:*■:.. -r  fr     .  f7  .-.:  "     *    ■■  "  ■  :  >•«  .   .«'-••.'►•■•:"  ]•'■  r:,!i«-*. 

irk^?«*7  jr^e  :>i/ii  «*■;...'--■.•       .    ,-.      .   -  -    ■  ■■..;•  n>:.*-.-t    •„  .-::ir»- 

an   n"  a:.^bi»-  •.-"     ••■•■    .:•:•■'  •  r  i  \  :     m  ..'   :  .  ■■       ■■  i**-?.     A'"!.j  f'.ii 
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•..*■:     ■   •'  t-  :.\  ■  r  are  liiii-i  ••(  ilir  lai'jT'-    iii' -houses,  tlu>  shipments  fmni  whio!i  most 

,T>  j'  ■■:;'!>  i'f  '■'-■■■  •  miiiinTi.-v  11  f  i in-  river.     The  olwtrurtiim*. nf  whieb saj 

■■...■»  » . i  -•!;.■.  .ir>-  iitv-  -i'-  l.fi!s;t-.  l'ii|i.'t  Saml-ltar,  mill  rukil  Berry"*  Itivliunw. 

:-    ,.  ...  ..  :;:.'i->  l.i'!.<-.v  liiii'iiinvr.iitH  Iril^i- of  riM-k  tn-arly  ia  nul-riTcr  It  i 

■-.•-"-  .*-.:  ."■"  iWi  wiilf.  :riil  ti:t-.:i  least  depth  on  il  at  mru  low  water  « 

■--■-*,:  ■■:"  ::   then-  is  a  tliaiiurl  17.".  li-el  wide  anil  M  feet  i!rr;>.    1*  * 

...  ■   -    .  ;  .  i;'    -■7..-L-.  tin-  i.due.  if  well  buoyed,  would  not  grea'ly  interien 

,  i     ««"     ■       I-»!,i-!a.iia!'"ia»tii«lili-ll  (ho  channel  wonlil.  however,  bra  benefit 

V   *...■.".:';.  <.ii]iib;ii'  :  !!■■  i..wrt  i-uil  lit"  Smith  G  an  liner,  a  oil  jn*i  helm 

\  .       '.  I:  ■-.  :i  -v.:. '.-.-'., n.i!.  »iiii-b  rear  lira  entirely  across  an  <icr*)Ttij 

..    "         .•■:...:.      A  .;...:i--i-'.  1'"'  fret  widi-ulld  lOfrtt  'let-pal  li>w  water  «■ 

.'.    .  -    ■_    tl;  '  .ir:-.  1-T1.    ■fSsi-fliaiiiit'llwi.lwfn  partly  tilled  iu  by  ibeialft- 

.     J!  :  ■«,'.;:  :  m-.::i  i!::it  ::. ..r.'.-T  ti>  maintain  n  i-uannelsonit'aniiiiary  tufa 

,.         '..  ,..  >;t.;.  :e.i  '■■■  Ti-u-.-.i-c  ili«'  width  nf  the  cross-sec  linn.     Thepmtat 

.     .-.;.",^:w.t:i  14-:  ■•:  .■■:rvrs.i-2.rM.K)feet,andtbereiaalea»t  avaitaih 

.   ,""  .  _■     j.  ..'..; ,  ■;-  i  :"  .'•  IV  :  at  mean  tow  water. 

■  T      >  .-.  'i  ■'•^■.  ;■.'.  i:<:.:  •  I  l>err>  *  Li- -houses  n:id  about  1J  miles  aboi-rltc- 

,  1.,  :■:  ^  a:;i:*"v  fn-t  wide,  and  hasa  least  depth  on  it  of  Sfrst 

.      .  .-.      \r.>:.<..:.\  :::  ::::i!-river.  tint  (here  is  a  clear  channel  totheeM- 

...  _•■    ■'.,;  «  ,',:    .4-.^  1"  fi'i-t  ilcn  at  mean  low  water.     If  well  buoyed  it  a 

„    .     ,    '.»■„.      :■.'■  .■i;j.it'i.ii..  In::,  a*  in  the  case  of  Green's  Ledge,  itsrearovil 

,  i-  '.  a-  ."  :;  ■  ■;'  \i:»-r  :■■*>  with  greater  safety. 


iia:;iic>fora  ilistancrfnfS  miles.  liegtnniBf 
::d.  Tin-  i-a-ti-r'.y  ehaiinol  has  tbegnafcl 
:;:lv  aivva-.  -  ■:«■■!  In-  ;lie  ib-ep-draaEbt  vee 
.  Lnv.-j..y-*Xan..wsiHjd  Beef  Rock  Sbral 
i:a;«r'Vi-.!  l.j  tl;.-  r^mia!  of  roek*  frran  tai 
.  furshfr  i:u:i:  ■•wairai  Tin-  pianenf  trf 
rvi  ■;.-  ■  ■:"  :!:■  S'va::  l-iani!  channel*  i«  am 
.*!■■•  C.'a-t  a:i<i  i!»v«  ;■  tie  Survey.  noJ  i-mns 


w  river  is  very  wide,  and  is  divided  at  tow  water  by  am 
>■  #*ch  of  which  th?re  are  shoals  having  a  depth  of  ot 
Toe  forma  lion  of  this  bar  is  can  vil  by  (he  ledge  at  111 
■1  *  hich  projects  t.j  feet  above  mean  tow  water.  Tne  o 
««•  ckannel  would  doabtlt-At  canse  scoarins;  action  m  ' 
"I  wepth  thronjeh  the  shoal :  it  wonM  at  leaM  be  a 
ia  a  channel  however  obtained.  The  easterly  c}~- 
the  shoal  brine  shorter,  an  ' 
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i  order  to  main  tain  a  channel  horo  it  would  acem  to  be  necessary  to  rednce  the 
r  to  a  width  normal  for  the  depth  required.  The  present  length  of  the  shoal  be- 
en 10-feet  curves  is  2,000  feet. 

t  thoal  at  foot  of  Swan  Island  a  channel  was  alsto  dredged  to  a  depth  oi  11  feet  at ' 
in  low  water,  and  has  shoaled  but  slightly  since. 

*tk. — At  Bath  three  rocks  lyiug  close  to  the  wharves  wore  sounded.  The  lower 
is  50  feet  off  the  Steam  Mill  Wharf,  aud  is  about  in  the  middle  of  the  small  chan- 
between  this  wharf  aud  the  largo  ledge  known  as  Steam  Mill  Rock.  Its  top  is 
r  2.5  feet  below  mean  low  water  and  is  in  the  way  of  vessels  being  dropped  against 
i  wharf. 

he  second  rock  is  185  feet  off  Haugh ton's  Wharf,  its  top  being  13  feet  below  mean 

water  and  7  or  8  feet  above  the  geueral  level  of  the  surrounding  bottom.    One  or 

heavily  ladou  vessels  havo  been  known  to  hang  on  the  rook  for  a  short  time  at 

tide.     It  is  the  only  one  of  the  three  rocks  surveyed  which  could  be  regarded  as 

11  interfering  with  the  free  navigation  of  the  river. 

he  third  is  close  into  the  railroad  wharf,  its  top  being  12.5  feet  below  mean  low 
er.     It  is  small  and  unimportant,  and  entirely  out  of  the  way  of  navigation. 

RESUMti. 

tie  foregoing  detailed  descriptions  are  held  to  include  all  the  points  at  which  inu- 
rements could  be  made  with  reasonable  economy  aud  without  altering  the  regi- 
i  of  the  river. 

irat  in  order  of  importance  to  the  principal  commerce  of  the  river,  that  is,  the 
>-draught  vessels  carrying  ice,  is  the  improvement  of  the  Beef  Rock  Shoal,  which 
Id  prevent  the  delay  of  twelve  hours  to  the  large  tows.  The  upper  sand-bar  is 
a  fruitful  source  of  annoyance  and  delay,  as  the  channel  being  narrow  as  well  as 
tl  large  tows  can  not  be  taken  through  it  unbroken. 

tie  improvement  of  Brown's  Island  and  Hinckley's  Shoals  would  carry  the  channel 
tie  present  head  of  the  heaviest  ice  traffic.     Further  up  lighter  vessels  are,  of 
saaity,  used  for  bringing  ice,  stone,  and  lumber  from  points  above. 
he  principal  immediate  advantage  of  the  improvement  of  this  upper  portion  of 
river  would  be  the  prevention  of  vexatious  and  costly  delays  to  the  steam-boats, 
as  they  are  also  compelled  to  navigate  the  western  channel  at  Swan  Island  the 
rovement  of  Hatched  Rock  Shoal  is  of  vital  importance  to  them. 
he  removal  of  Green's  Ledge  and  Berry's  Rock  would  be  a  benefit  to  navigation, 
is  of  less  importance  than  the  improvements  at  the  other  points  named.' 
was  unable  to  obtain  any  statistics  of  importance  touching  the  commerce  of  the 
tr  other  than  those  given  in  your  preliminary  report,  which,  however,  show  con- 
lively  the  importance  of  the  river  as  an  artery  of  trade  and  the  necessity  for  its 
iroveoient. 

Very  respectfully,  your  obedient  servaut, 

F.  S.  Burkowes, 
Assistant  Engineer. 

[aj.  Jarrd  A.  Smith, 

Corps  of  Engineers,  lr.  S.  A. 


A   20. 

eliminary  examination  of  penohscot  rivkr,  maine,  from  ban- 
gor to  bi:cksport  narrows. 

United  States  Engineer  Office, 

Portland,  Me.,  January  11, 1887. 

General  :  I  have  the  honor  to  submit  the  following'  report  of  a  pre- 
linarv  examination  of  the  Penobscot  ttiver,  Maine,  from  Bangor  to 
cksport  Narrows,  in  accordance  with  instructions  from  tbe  Chief  of 
gineers  dated  September  U7,  and  October  28,  1880. 
Dn  tbe  14th  and  1.5th  of  December,  188(5, 1  visited  Bangor  and  Bucks- 
rt,  and  also  went  in  a  tug  over  the  portion  of  the  river  where  im- 
ivemcnts  seem  to  be  required. 


KVillSKER*.  I".  S.  ARMT. 


-f  n*n  it  ml  !]]<|iiiiy,  it  is  my  ujiininn 
■i-tl  i*  '-nil  v.uiiiiv  Hi'  iiiiinnVfturtit 


.'  -:i  Willi  tlw  i:i>::.  :  ■■:■  Hit-  Star* 
*  I    'i    I-  l.n.t      v   Itwtl  i-l.- 
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r  that  place,  a  distance  of  5A  miles,  the  survey  should  Ik?  made  care- 
ly  in  detail.    The  expense  of  such  a  survey  is  estimated  as  follows: 

Id  work  of  surveying  party  iu  chargo  or  assistant  engineer,  fifty  days,  at 

» I $1,000 

.dental  expense  of  transportation,  liiroofl  touts,  purehawe  of  lumber,  nail**, 

« 200 

iry  of  assistant  engineer  and  for  ottico  expenses,  platting  maps,  aud  com- 
peting a  project  lor  neccsMary  iinpiovenienls 300 

Total 1,500 

Very  respectfully,  your  obedient  servant, 

.Tared  A.  Smith, 
Major  of  Engineers, 
Irig.  Geu.  James  O.  Duane, 

Chief  of  Engineer*,  U.  Af.  A. 


KVEY  OF  PENOBSCOT   RIVKK,  MAINE,  FROM  BANGOR  TO  BUOKSPORT 

NARROWS. 

United  States  Engineer  Office, 

Portland,  Me.,  January  11,  1883. 

&IR :  In  compliance  with  instructions  from  the  Chief  of  Engineers, 
fed  March  10,  1S87,  I  have  the  honor  to  submit  the  following  report 
a  survey  upon  the  Penobscot  River,  Maine,  between  Bangor  and 
eksport  Narrows,  and  to  include  in  the  report  an  estimate  of  the  cost 
^rorks  of  improvement. 

tlie  amount  of  funds  allotted  for  this  survey  was  very  small,  so  that 
•"as  impracticable  to  make  a  general  survey  between^ne  limits  indi 
fed,  and  I  was  compelled  to  limit  the  work  to  the  portion  included 
tWeen  Winterport  and  Bucksport. 

rbe  surveys,  projects,  and  estimates  hitherto  made  and  laid  Ik4 fore, 
tigress  cover  the  part  from  Bangor  to  Crosby's  Narrows,  and  below 
*  tetter  point  there  is  no  obstruction  worthy  of  present  consideration 
r*  in  the  portion  which  has  been  included  in  this  survey. 
below  Winterport  the  river  makes  a  bend,  so  that  the  direction  of  the 
taut  is  changed  to  about  a  right  angle  from  its  former  course. 
ht  this  place  the  liver  becomes  nearly  three  times  as  wide  as  it  will 
bnge  at  points  above,  and  it.  is  fully  twice  as  wide  as  at  any  place  in 
fc  river  where  a  good  channel  is  maintained  by  natural  conditions. 
tae  place  is  known  as  Frankfort  Flats.    Beiug  in  a  bend,  the  great 
ftth  is  less  prejudicial  than  it  would  be  in  a  straight  reach,  because 
k Wrongest  current  follows  the  outer  part  of  the  bend,  and  is  thus 
fee  rapid  than  if  it  were  uniformly  diffused. 

lite  the  middle  of  the  Hats  is  a  tidal  arm  and  tributary  of  the 

>t  known  as  Marsh  River.     The  ebb  tide  from  this  river  sets 

"Very  strongly,  and  assists  in  producing  effects  in  the  current  below 

tth,  which  cause  great  irregularity  in  the  channel. 

irregularities  are  continued  some  distance  below  the  flats  to  a 

known  as  High  Head. 

ing  to  the  limitations  in  the  survey  I  found  it  impracticable  to  ob- 
b m  competent  and  reliable  man  to  do  the  work,  and  was,  therefore, 
far  the  necessity  of  assigning  it  to  Mr.  A.  C.  Both,  assistant  engi- 

whose  duties  upon  other  works  of  importance  made  it  impossible 

e  hi«  time  until  nearlv  the  1st  of  October. 


EVitlSKKKS.  r.  S.  ARMY. 

:k  ■■"  (In'  Is:  hi'  Xnvrui'mr Itooi 
-  .v.itimi'*  wi'ti-  ifi<i>iiii>lrfeaiHli*i 

,-U\  Mr.  Itotli.nml  tlii*»in.lii-*frtf 
'■mi  ami  m>M-iriii  mutual  tlisru* 
.  I'laiis  ami  estimatf*  n(  fiwt  an1 
I  iiiclnsi-  ;is  (nut  ol'  ihv  uwo,  awl 


mii \r\-  ami  [ilnn  nf  ienjirorewnt    j 
I 

-'■I  rliui I  can  not  In-  uiailc  }*t     ' 

•-.ixiii  work-*  tKfDiH-inirati'tliiHi1"    ; 
Imsi-  whfie  a  ^miil  i-bunwl    , 


Klii-ali-i).  wiili  ati.v  ebaupe"   i 
-.it  is  |>niiial>!<-  ili.it  tbr 
il.tiihtwl  will  Iv^nuth 
i-asiil  w-'iiu  i«f  tbc  liver. 
:<•  Uirt.iui.  which  I  have 


Sli-nilil  it  uci-oini>litili  «lut 
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TKI ANGULATION  AND  TOrCHJRAPIIY. 

straight  and  level  stretch  of  the  cast  shore  of  the  rivor,  about  a  mile  below  the 
boat  wharf  at  White rport,  was  selected  for  measuring  a  '*  base-line."  The 
re  between  the  north  and  south  base,  caretnlly  measured  with  a  steel  tape,  is 
S  feet.  The  northerly  end  of  this  lino  is  marked  by  a  hole,  five-eighths  inch 
neter,  drilled  into  an  embedded  granite  bowlder  located  at  the  high-water 
Tho  southerly  end  is  marked  by  a  similar  hole  drilled  into  the  flattop  of  a 
jdgo.  The  direction  of  this  line  is  about  29°  '.\Q'  west  of  the  magnetic  meridian, 
he  triangulation  stations  are  marked  by  holes  drilled  into  either  large  bowl- 
lot  likely  to  be  disturbed  by  ice  or  freshets,  or  into  solid  ledge,  and  in  such 
where  neither  a  bowlder  nor  ledge  was  available,  suitable  rocks  were  selected 
t  into  the  ground  level  with  its  surface. 

signals  over  these  numerous  stations  new  broom-handles  were  used  with  good 
tage;  they  arc  quickly  fitted  and  driven  into  these  holes,  easily  removed  and 
ed  before  and  after  occupation  of  stations  by  the  instrument,  arc  always  avail- 
ir  observation,  and  will  stand  plumb  in  any  weather  or  wind  without  bracing, 
us  s.ive  a  great  deal  of  valuable  time.  Small  red  and  white  cotton  flags,  10 
square,  single  and  in  pairs,  are  nailed  to  these  sticks  for  ready  identification, 
promiueut  features  of  tho  shore-lines  between  tho  triangulation  stations  were 
lined  by  telemctric  measurements.  The  triangulation  stations  on  tho  west  side 
river  aw  marked  I,  11,  III,  to  XXII,  and  those  on  tho  east  shore  A,  B,  C,  to  W. 
.rvey  of  Bucksport  Harbor,  made  by  mo  in  May,  1875,  was  connected  trigouo- 
ally  with  this  survey,  and  has  been  reduced  and  copied  on  the  accompanying 

SOUNDINGS. 

he  soundings  shown  on  this  plan  were  taken  on  ranges  established  for  that 
ie,  and  were  located  by  intersection  angles  taken  with  transit  instrument  from 
le  stations  on  shore.  For  each  sounding  the  boat  from  which  they  were  made 
•ought  to  a  stand-still  to  insure  plumb  soundings.  At  times  when  the  tidal  enr- 
v ere  too  stroug  to  obtain  plumb  soundings  in  this  way,  tho  boat  was  pulled 
the  ranges  and  then  dropped  down,  the  leadsman  being  in  readiness  to  catch  a 
reading  on  crossing  the  range.  A  brass  chain  and  10-pound  lead  were  used  for 
;  soundings. 

TIDE   AND    BENCHvMAKKS. 

-gauges  were  established  at  Colby's  Wharf  in  Bucksport,  ami  at  Boston  and 
r  Steamer's  Wharf  in  Winterport.  The  gauge  at  Bucksport  was  nailed  to  the 
ace  of  Colby's  Wharf  and  referred  to  a  bench-mark  at  Fort  Knox  Wharf,  estab- 
by  me  while  making  a  survey  of  Bucksport  Harbor  in  18?,~>.  The  reference  of 
uch-mark  is  l'X'A  feet  above  mean  low  water.  It  was  obtained  from  a  tide-gauge 
I  found  at  Colby's  Wharf,  and  which  had  been  used  the  year  previous  (1874) 
United  States  Coast  Survey.     The  record  of  that  ollice  gives  the  following 

Feet. 

*ise  and  fall  of  tides 10.3 

it  observed  high  water  above  plane  of  mean  low  water 12. 1 

t  observed  low  water  below  plane  of  mean  low  water 2.7 

reference  for  the  gauge  at  the  Boston  and  Bangor  Steamer  Wharf  in  Winter- 
as  obtaiued  by  a  careful  transfer  of  the  reading  at  the  Bucksport  gauge  at 
ater  slack,  which  occurs  very  nearly  at  the  same  time  at  both  places.  The 
ice  ofthe  Winterport  gauge  was  transferred  by  level  to  a  huge, partly  embedded 
3  bowlder,  the  highest  point  of  which  is  l."».  1. 7>  feet  above  the  zero  of  that  gauge, 
nation  of  this  bowlder  is  given  on  the  map. 

ri'KKKNT    nlSSKKVATloNS. 

v  observations  only  could  be  made  to  determine  the  directions  and  velocities 
ulib  currents.  One  .set  was  made  Octoher  i»l  in  the  wide  portion  of  river  below 
:port  and  one  set  on  November  1  above.  High  Head.  The  result  of  these  oh- 
ons  are  shown  on  lint  map  and  give  the  exact  course  taken  by  the  float,  and  The 
ies  in  statute  miles  per  hour.  The  tloat  used  was  made  of  dry  pine,  4  inches 
er  and  12  feet  long,  weighted  at  one  end  with  iron,  so  that  the  other  end  would 
le  a  few  inches  only  above  the  surface  ofthe  water.     This  end  carried  a  small 

a  wire  rod.  At  intervals  of  one  minute  angles  were  taken  simultaneously  by 
servers  on  shore  to  a  signal  held  vertically  above  the  tloat  by  one  of  the  men  fol- 

the  tioat  in  a  boat.    The  locations  of  the  lloat  and  the  velocities  of  tho  current 
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Surmounting  these  are  stone  beacons  12}  feet  high.    They  are  proposed  to  be  built 
split  dimension  stone,  set  in  cement  mortar,  in  five  oonrses  of  2}  feet  rise  each, 
irer  course  12  feet  square  and  upper  course  (top  22}  feet  above  mean  low  water)  8 
Bt  square. 

Estimated  cost 


Jetties  located  at— 


Length  in 
feet. 


920 

980 

2.650 

1,530 

1,850 


?uantity 
atone  in 
jetty,  in 
tons. 


51, 753 
34,914 
91. 719 
38, 755 
24, 128 


Quantity 

of  stone  in 

heading,  in 

to  lib. 


5,700 
5,700 
5,7(10 
5,700 
1.490 


Total 
quantity  of  Price  per 
stone,  in  ton. 

tons. 


57,453 
40,614 
97,410 
44,455 

25,818 


265,759 


Cents. 
75 
75 
75 
75 
75 


75 


re  beacons,  each  containing  47  cubic  yard*  of  split  dimension  stone,  set  in  fine  cement 
eoerete,  235  cubio  yards,  at  $12.75  per  cubic  yaru 


Total  cost  of  jetties 


edging  channel  near  Jetty  C.  40 )  feet  wide,  22  feet  deep  at  mean  low  water, 
rill  require  the  removal  of  263,482  cubic  yards,  measured  in  situ,  at  25  cents 

*r  cubic  yard $65,870.50 

edging  channel  between  Jetties  A  and  B,  400  feet  wide,  22  feet  deep  at  mean 
»w  water,  will  require  the  removal  of  238,480  cubio  yards,  measured  in  situ, 
4  25  cent*  per  cubic  yard 59.620.00 


Total  cost  for  dredging 


Total  cost  for  jetties  and  dredging 

Id  for  contingencies  and  engineering  expenses 


Grand  total  cost. 


Cost. 


$43,089.75 
30,460.50 
73,064.25 
33,841.25 
19,363.50 


199,319.25 


2,996.25 


202,315.50 


125, 490. 50 


327, 806. 00 
37, 104. 00 


365,000.10 


Very  respectfully,  your  obedient  servant, 


Uaj.jAKBD  A.  Smith, 

Corps  of  Engineers,  U.S.  A. 


A.  C.  Both, 

Assistant  Engineer. 


APPENDIX  B. 


IMPROVEMENT  OF  RIVEBS  AND  HABBOBS  IN  MASSACHUSETTS, 


^ fill I  OF  LIEUTENANT-COLONEL    GEORGE   L.  GILLESPIE,    COBPS   OF* 
KSHIMWi,  OFFICES   IN  CHARGE,  FOR    THE  FISCAL  YEAR  ENDING 

»p^^  30,  am,  wits  other  documents  relating  to  the  works. 

IMPROVEMENTS. 


J    «Wboryiinrt  Harbor,  Massachusetts. 
1    Memniac  River,  Massachusetts. 

S«wtcti  '■'     t,  Massachusetts. 
irl.ur  of     Eefufre,  Ntaily   Bay,  Cape 

Aud,   ' '  IctllMUttM. 

OI»w:<*t<?r  H»rlM>r,  Msssaohn  setts, 
lyun  :!..■!,  Massachusetts. 


7.  Boston  Harbor,  Massachusetts. 
fl.  Maiden  River,  Massachusetts, 
9.   Bingham  Harbor,  Massachusetts. 

II).  Scitnate  Harbor,  Massachusetts. 

11.  Plymouth  Harbor,  Massachusetts. 

hi.  ProvincetownHarbor,Massuchasetts, 


EXAMINATIONS   AND   SURVEYS. 


United  States  Engineer's  Office, 

Boston,  Mas«.,  July  10, 1888. 
ERAL:  I  have  the  honor  to  transmit  herewith  annual  reports  of 
■j  work*  of  river  mid  harbor  improvement  in  my  charge  for  the  fiscal 
r  ending  Jane  30,  1888. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  of  Engineers. 
The  CntEr  of  Engineers,  U.  9.  A. 


IMPROVEMENT  OF  HARBOR  AT  NEWllURYPOKT,  MASSACHUSETTS. 

Bew  bury  port  is  situated  on  the  south  bunk,  2j  miles  approximately 

i  the  mouth  of  the  Merrimao  River.    The  river  empties  into  the 

antic  Ocean  midway  between  Cape  Ann  aud  Portsmouth,  or  about 

I  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 

_  Tie  outlet  of  the  river  between  Plum  Island  and  Salisbury  Point  is 

tO  feet  wide  and  30  feet  deep  at  mean  low  water.     At  a  distance  of 

xly  a  mile  outside  lies  a  saudy  bar  thrown  up  by  wave-action,  through 

433 
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which,  previous  to  the  improvement,  a  channel  variable  in  po 
direction,  and  depth  was  maintained  by  the  current  of  the  river,  inc 
by  the  tidrfl  prism  in  a  Urge  interior  basin  due  toarangi-of  bdoa  1-41 
iug  7.7  feet.  For  1,000  feet  outward  from  the  gorge  towards  the  crest 
the  bar  the  current  was  able  to  maintain  a  channel  of  navigable 
and  18  IVct  deep  at  mean  low  water,  and  for  a  further  distance  of  1,1 
feet  a  channel  12  feet  deep.  From  the  18-foot  contour  on  the  inside 
the  same  on  the  outside  the  distance  was  4,000  feet,  and  between  the 
foot  contours  the  distance  was  3,000  feet.  The  depth  on  the  crest  of! 
bar  was  generally  less  than  7  feet,  at  mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer 

channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  lown 

so  that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of 

tide,  with  as  great  draught  aw  can  reach  Newburyport  by  the  rirer 

1  high  tide. 

The  project  submitted  September  10,  18S0,  proposed  two  converp 
rubble-stone  jetties,  their  miter  ends  parallel  for  1,000  feet,  and  ' 
the  same  distance  apart;  and  the  protection  of  the  beach  in  tbdr 
cinity. 

This  was  modified  in  1SN2  so  as  to  provide  for  the  partial  clc 
Flum  Island  Basin  with  a  timber  dike  about  800  feet  long  and 
above  mean  low  water. 

The  direction  of  the  south  jetty,  and  the  character  of  the  shore; 
jcetion  were  modified  in  18S3.  The  north  jetty  from  Salisbury 
to  be  4,1X10  fret  long  approximately,  and  the  south  jetty  from  ' 
nnd  is  to  be  2,400  feet  long  approximately.  Both  are  15  feet 
top,  which  is  in  a  plane  12  feet  above  mean  low  water.  The  twoj* 
have  slopes  of  J  on  2  on  the  sea  side,  and  of  1  on  1  on  the  harbor1 

A  map  showing  the  location  of  (lie  jetties  is  published  in  the  An 
Heportof  the  Chief  of  Engineers  for  1885.  Their  form  and  di men 
are  shown  in  the  Keportfor  18S1.  The  locution  and  details  of  com 
tiou  of  the  dike  are  given  in  the  He-port  for  1SS3.  The  estimated 
of  the  improvement  was  $37.5,000. 

The  total  appropriations  for  tiiis  work  to  date  have  been  <?% 
The  amount  expended  to  June  30,  18SS.  was  -9 21 17,408.27. 
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t  least  200  feet  wide;  the  third  or  northern  deep-water  channel  has 
ast  depth  of  11.2  feet,  but  it  is  crooked  and  not  over  100  feet  wide. 
he  high-water  line  on  the  Salisbury  Beach  side  of  the  entrance  shows 
aseu  tial  change ;  on  the  Plum  Island  side,  inside  of  the  south  jetty,  it 
advanced  on  an  average  150  feet  northward.  This  advance  is  ap- 
antly  due  to  the  increased  shelter  given  by  the  extended  north  jetty, 
to  a  straightening  of  the  channel. 

he  spring  freshet  in  the  river,  as  shown  by  notes  furnished  by  Mr. 
am  F.  Mills,  eugineer  of  the  Essex  Company  at  Lawrence,  Mass.,  was 
of  an  average  height,  but  was  of  an  unusual  duration ;  the  river 
;  '*  high"  for  more  than  three  months,  and  to  this  is  probably  due 
very  large  increase  of  scour  on  the  bar.  A  comparative  chart  that 
vrs  the  condition  of  the  bar,  June,  1887,  and  June,  1888,  accompa- 
I  this  report. 

lie  condition  of  the  improvement  on  June  30, 1888,  was  as  follows: 

»  north  jetty  had  been  completed  for  a  length  of  1,030  feet,  and  in 

lition  743  feet  was  partly  completed  ;  v.he  south  jetty  had  been  com- 

ted  1,077  feet,  and  partly  completed  for  an  additional  distance  of  223 

t,  and  its  shore  end  protected  by  a  durable  sand  catch. 

le  dike  was  completed  as  far  as  was  prudent  at  that  time  for  its 

My.    It  was  817  feet  long,  and  o.V  feet  high  above  mean  low  water, 

*pt  that  near  its  center,  a  weir  was  left  J 50  feet  long  aud  2  feet  deep 

aeau  low  water. 

le  channel  through  the  bar  was  at  least  200  feet  wide  and  10.7  feet 
p  at  mean  low  water. 

fo  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 
J  river  and  harbor  bill  for  the  fiscal  year  ending  June  30,  1889,  con- 
18  an  item  of  $25,000  for  continuing  this  improvement,  and  if  this 
kint  should  be  appropriated  it  will  provide  for  the  delivery  of  10,000 
sof  stone  towards  the  <  xtension  of  the  two  jetties.  Estimating  that 
Appropriation  of  825,000  will  be  made  very  soon  after  the  close  of  the 
lent  fiscal  year,  there  will  be  required  in  addition  for  the  completion 
he  project  the  sum  of  $1  -12,500,  all  of  which  it  is  recommended  should 
ippropriated  for  the  fiscal  year  ending  June  30, 1S90,  for  application 
xteuding  the  two  jetties  to  the  full  projected  length.  The  improve- 
it is  in  a  verv  encouraging  condition,  and  should  be  pushed  to  com- 
Ion  with  the  least  delay  practicable.  The  advantages  to  be  derived 
l  the  completion  of  the  project  are  the  deepening  and  widening  of 
channel  across  the  bar,  thereby  affording  a  harbor  of  refuge  on  the 
le  of  Salisbury  Beach,  and  also  all'ordiiig  easy  access  at  high  stage 
he  wharves  at  Xewburvport  for  vessels  drawing  17  feet  approxi- 
dy. 

1b  work  is  located  in  tbe  collection  district  ot"  Xewburyport,  Mass.,  of  which 
horyport.  is  the  port  of  entry.  The  nearest  lighthouse  is  on  IMiim  Island,  at  the 
Bee  of  the  harbor. 

te  accompanying  commercial  statistics  for  the  fiscal  year  ending 
>30, 1888,  have  been  furnished  by  the  collector  of  customs  for  New- 
fport,  Mass. 

Mom y  statement. 

1.  1w-7.  amount  available >17,  iY2\\.  HI 

1.  I*--*,  amount  expended  dining  tix-.-il  year,  exclusive  of  liabilities 

branding  .July  1,  1»7 .v '... 17, ('>•*>.  07 

1,1*?-"'.  balance  available \.7'.\ 

int  appropriated  by  act  of  August  !  I.  1**-^ :>.">,  000.  00 

tilt  available  for  fiscal  year  ending  .Juno  :>«>,  1  "*■»!» J.">.  001.  ?:t 
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*land,  2  miles  above  Newbnryport,  and  Rock's  Bridge,  and  at 
lurriers  ^hoal,  East  Haverhill,  so  tbat  the  channel  should  have 
swing  depths  at  ordinary  high-water  stages  of  the  river:  From 
ith  to  Deer  Island  Bridge  (5  miles),  16J  feet;  from  Deer  Islani 
to  Haverhill  Bridge  (12^  miles),  12  feet;  thence  to  the  foot  of 
l's  Falls,  Hazeltine  Uapids  (H  miles),  10  feet;  through  Mitchell's 
>  the  head  of  the  Upper  Falls  (2 J  miles),  not  less  than  4i  feet, 
je  mill-water  at  Lawrence  is  running, 
revised  project  was  estimated  to  cost  $147,000. 
otal  appropriations  to  date  have  been  $170,500. 
otal  expenditures  to  June  .'30,  1888,  were  $170,498.43. 
jg  the  fiscal  year  gauges  to  establish  high- water  plane  wereestab- 
it  Haverhill  Bridge  and  at  Newburyport  Bridge,  and  the  height 
rater  recorded  hourly  during  the  spring  freshet  of  J 888.    These 
,  with  similar  data  furnished  by  Mr.  Hiram  F.  Mills,  hydraulic 
r  of  the  Essex  Company,  at  Lawrence,  Mass.,  will  fix  the  high- 
rade  Hue  of  the  river  from  the  dam  at  Lawrence  to  its  mouth,  in 
.nee  with  circular  letter  of  the  Engineer  Department,  dated  April 

her  operations  were  in  progress.    The  condition  of  the  iinprove- 

i  June  30,  1S88,  was  as  follows : 

iver  channel  had  been  improved  in  accordance  with  the  modi- 

ject  of  1874,  with  the  exception  of  the  removal  of  the  "  Boilers," 

hich  no  work  had  been  done. 

txcess  of  expenditure  over  the  estimate  is  due  to  the  removal  of 

tid  other  obstructions  that  were  uuknown,  or  whose  removal 

►t  contemplated  when  the  estimate  was  made,  and  by  the  expense 

wary  surveys  and  examinations  not  provided  for  in  the  estimate. 

project,  as  modified  in  1874,  has  been  completed  with  the  excep- 

the  removal  of  the  "Boilers."    But  from  1883-'86,  additional 

jments  were  recommended,  as  follows  : 

hat  part  of  the  river  below  head  of  Mitchell's  Falls: 

iove  Hiiukeu  rooks  ami  shoals  from  Mitchell's  Falls $1,500 

nove  "Tho  Boilers"  to  a  depth  of  5  foot  at  mean  low  water,  350 

:  yards,  at  $25 8,750 

igencies 1, 250 

tal 11,500 

:tend  the  improvement  so  that  the  same  depth  of  water  as  is 
■ained  through  Mitchell's  Falls  can  bo  carried  to  Lawrence  (a 
»  of  5  miles  from  the  head  of  tho  Falls)  was,  in  1882,  estimated 
br  dredging  through  Gage's  Shoal  and  Andover  Bar,  and  remov- 
dders  aud  ledges,  811,000. 

mproved  channel  is  in  good  order,  and  meets  all  existing  de- 
of  commerce.  Xo  appropriation  is  recommended  for  the  fiscal 
ding  Juue  .'30,1890. 

ork  is  located  in  tho  collection  district  of  New  bury  port,  Mass.,  of  which 
port  is  tho  nearest  port  of  entry.  Tho  nearest  light-house  is  the  Plain  Island 
id  the  Newburyport  Upper  Harbor  Lights. 

lercial  statistics  are  included  in  statement  for  Newburyport 

Money  statement 

387,  amount  available $:290. 04 

fe$8,  amount  expended  during  iiscai  year,  exclusive  of 

ies  outstanding  July  1,1887 \ $282.47 

188,  outstanding  liabilities 6.00 

288. 47 

J88,  balance  available 1.57 
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it  :i  1  project  will  heS20,000;  but  it  is  not  con- 
mommeudations  for  additional  improve- 
fcf  the  river  has  increased  beyond  its  present 
iiiii  is  tbcreforo  made  for  continuing  the  iin- 
r  ending  June  30, 1890. 

)ii  district  of  Newburyport,  Mass.     Tlio  neurit 
u  Castle  Keck,  ubout  1 J  ruiles  southeast  from  the 

■.!.;■: ■■•■I  in  Mewburyport  Harbor. 

Money  statement. 

$848.70 

I  duLin'-  Uses!  year,  exclusive  of  Nubilities 

SM6.70 

| of  August  11,  1868... 2,500.00 

1  i'..;  ...inpletion  of  existing  project 20,000.00 

v.-X|-ii.lwlinflBO»lye«rendiDBJiino:t0,ld!H)      2,500.00 


UGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

il  at  the  northeastern  extremity  of  the  promon- 
•rbicb  forms  the  northern  limit  of  Massachusetts 
f  the  bay  form  a  little  less  than  a  right  angle, 
are  nearly  north  and  sonth  ami  east  and  west.  The 
titsmontli  forms  the  eastern  extremity  of  one  shore- 
headland  of  Andrew's  Point  the  northern  end  of 
»g  tin-  line  of  the  proposed  breakwater,  the  bay  is 
'  i  it  has  a  depth  of  2  miles  approximately, 
land  side  is  perfectly  protected  by  steep  high  hills, 
northeast,  and  is  open  to  the  full  force  of  the  v.olent 
tterly  gales  of  this  coast.  The  great  seas  of  the  ocean 
aver,  in  a  degree  by  the  sunken  rocky  ledges  called 
the  Dry  and  Little  Salvages,  the  Flat  (iroand  and 
rhich  are  directly  at  the  mouth  of  the  bay.  Inside 
ledges  the  bay  is  entirely  unobstructed,  ami  has  an 
f  50  feet  at  mean  low  water. 

bay  showing  the  proposed  breakwater  was  published 
eport  of  the  Chief  of  Engineers  for  1880,  page  582. 
r  improvement  was  submitted  in  18SA.  It  proposes  a 
(water  9,000  feet  long,  divided  into  two  branches ;  one 
i  ledge  and  runs  iti  a  direction  a  little  west  of  north  to 
.  distance  of  3,000  feet;  the  other  extends  5,420  feet 
Ige,  in  a  northeasterly  direction,  and  terminates  at  the 
iff  Andrew's  Point.  The  axis  of  the  proposed  break- 
mately  at  the  inner  edge  of  the  ledges  at  the  entrance 
about  a  mile  inside  the  Salvages  and  Flat  Ground, 
e  the  first  shock  of  easterly  storm  waves, 
entrance  to  the  harbor  lies  between  Straitsmouth 
y's  ledge,  and  is  1,800  feet  wide,  aud  at  least  30  feet 
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The  northern  entrance,  near  Andrew's  Point,  is  2,700  feet  wide, 
80  feet  deep.  They  are  so  located  with  reference  to  each 'other 
vessels  can  enter  and  leave  thu  harbor  without  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  ' 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  stage.  The  I 
retical  anchorage  capacity  in  fifty-five  hundred  vessels. 

The  breakwater  will  be  formed  to  the  level  of  22  feet  below  low  w 
of  a  mound  of  broken  stone,  40  feet  wide  at  top,  above  which  a  man 
wall  lias  been  suggested,  whose  crest  shall  be  15  feet  wide  and  8 
above  extreme  high  water.  The  detailed  plan  for  the  constructs 
the  masonry  wall  tins  not  been  definitely  adopted,  aud  operations 
been  confined  to  tho  construction  of  the  rubble-stone  mound, « 
structure  of  the  breakwater.  This  is  effected  by  dropping  stone 
vessels  and  self-dumping  scows  along  the  axis  of  the  breukwatel 
tending  to  the  eastward  ami  westward,  a  distance  of  20  feet  ap] 
imately.  The  axis  is  indicated  by  an  iron  spindle  on  Avery's  h 
when  in  range  with  the  south  lighthouse  on  Thatcher's  Island;  e 
ranges  are  established  by  iron  pipes  let  into  the  rocks  ou  the  Drj 
Little  Salvages,  which  mark  points  at  intervals  of  100  feet  iron 
spindle  (initial  point)  on  Avery's  ledge.  The  estimated  cost  of  tb 
provement  is  $5,000,000,  to  which  must  be  added  $2,500,000  tor  1 
agfii  lighting,  aud  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriate 
not  less  than  10  per  cent,  of  the  original  estimates  of  cost.  SI 
operations  be  suspended  at  any  time  from  waut  of  funds,  or  annus 
propriations  be  reduced  to  small  sums  for  a  series  of  years,  theeip 
for  the  final  construction  will  be  proportionally  increased. 

The  amount  which  has  been  impropriated  to  date  is  $200,000. 

The  total  amount  expended  to  June  30, 1888,  inclusive  of  outs 
ing  liabilities,  was  $194,125.24. 

During  tho  fiscal  year  ending  June  30,  1S8S,  83,935  tons  of  in 
stone,  at  71  cents  per  ton  of  2,000  pounds,  were  deposited  under  • 
tract  dated  October  21,  188(1,  with  the  Uockport  and  Pigeon  HUM 
ite  companies.     Operations  under  this  contract  were  commenced  1 
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the  initial  point  has  been  adopted.  The  pipes  on  the  Salvages,  imli- 
ing  the  cross- ranges,  are  frequently  swept  away;  but  the  cost  and 
utile  of  replacing  them  are  slight,  and  the  loss  causes  no  important 
%j  to  the  work. 

ealed  proposals  were  invited  by  public  advertisement,  according  to 
,  on  December  2, 1887,  for  the  hire  of  a  steam-launch  to  be  used  by 
inspector  in  overseeing  the  dumpings.  One  bid,  presented  by  Mr. 
kripture,  was  received  and  opened  January  2,  1888,  and  the  price 
of  $125  per  month  was  accepted  and  a  formal  written  contract,  dated 
nary  13,  1888,  was  executed  for  this  service.  This  contract  was 
ed  June  30,  1888. 

he  condition  of  the  improvement  on  June  30, 1888,  is  as  follows : 
.total  of  242,934  tons  of  rubble-stone  had  been  deposited  between 
e  ranges  140  and  2340,  thus  essentially  completing  2,200  running 
of  the  substructure  of  the  breakwater.    The  ranges  used  in  the 
k  were  in  position  and  in  good  order. 

he  funds  available  July  1,  1888,  will  be  expended  in  completing  the 
rey  of  the  mound  now  in  progress,  and  in  preparing  drawings,  esti- 
es,  etc.,  therefrom. 

b  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 
he  river  and  harbor  bill  for  the  fiscal  year  ending  June  30,1889,  con- 
A  an  item  of  $100,000  for  continuing  the  improvement,  and  if  this 
>nnt  should  be  appropriated  by  the  present  session  of  Congress,  it 
be  applied  towards  extending  the  rubble  mound  800  feet  towards 
le^s  ledge,  the  drilling  of  a  new  spindle  hole  on  Avery's  ledge,  and 
he  purchase  of  a  duplicate  spindle.  On  completion  of  this  work  the 
rant  required  to  complete  the  project  will  be  $4,700,000,  approxi- 
ely.  An  appropriation  of  $200,000  is  recommended  for  the  fiscal 
r  ending  June  30, 1890,  and  if  appropriated  will  be  applied  towards 
further  extension  of  the  substructure  of  the  breakwater  in  the  direc- 
of  Abner's  ledge. 

he  prospective  benefits  to  commerce  and  navigation  by  the  con- 
ation of  this  harbor  of  refuge  are  increased  safet3r  to  life  and  prop- 
r,  and  a  consequent  reduction  in  freights  and  insurance. 

Ddy  Bay  is  situated  in  the  collection  district  of  Gloucester,  Mass. 

m  nearest  light-house  is  Straits-mouth  Light,  situated  on  Straits-month  island,  at 

leathern  entrance  of  the  bay. 

be  accompanying  commercial  statistics  for  the  fiscal  year  ending 
*30, 1888,  have  been  furnished  by  the  collector  of  customs  at  Glou- 
pr,  Mass. 

.  Money  statement. 

1, 18S7,  amount  available $75,91G.09 

" ,  188*,  amount  expended  during  fiscal  year,  exclusive 

ibilities  outstanding  July  1,  1S87 $58,571.09 

1888,  outstanding  liabilities 11,470.24 

70, 041. 33 

1868,  balance  available 5, 874. 76 

it  appropriated  by  act  of  August  11,1888 100,000.00 

available  for  fiscal  year  ending  Jane  30, 1889 105,874.76 

mt  (estimated)  required  for  completion  of  existing  project 4,700,000.00 

int  tbat  can  bo  profitably  expended  in  iiscal  year  ending  June 

1890 .' 200,000.00 

litted  in  compliance  with  requirements  of  sections  2of  river  and 
>r  acts  of  18(36  and  18G7. 


■INKERS,  U.  S.  ARM' 


■j  »  w«i- Iml.-. 
:ii  I  lm  H]i|.i'nvjil  of  till)  L'liicfu 


■db  iluriiiii  th<-  year  I£»|J  /; 
I,U«Hoi.  I!./..  <iill<»,.ic.i 
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lau  of  the  harbor  \va«  published  in  the  Report  of  the  Chief  of 
eers  for  1887,  page  50G. 

first  project  formed  for  improvement  was  submitted  by  the  local 

er  January  20,  1871,  and  was  based  on  the  survey  ordered  by  the 

Fuly  1 1 ,  1870.    ( Report  of  the  Chief  of  Engineers,1 1871,  page  SOD.) 

project  proposed  the  removal  of  certaiu  bowlders  from  the  inner 

at  a  cost  of  $10,006.20,  and  the  construction  of  a  breakwater 

'astern  Point  over  Dog  Bar  to  Round  Hock  Shoal,  at  an  estimated 

8494,118.65. 

November  10,  1884,  Major  Raymond,  Corps  of  Engineers,  by  or- 
the  special  Hoard  of  Engineers  that  was  considering  the  sub- 
the  Sandy  Bay  breakwater,  submitted  a  project  for  two  break- 
at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000,  ou 
ally  the  same  site  as  that  proposed  in  1871,  and  a  supplementary' 
rough  Norman's  Woe  Rock,  to  cost  $607,000.  This  project  and 
te  are  published  in  the  Chief  of  Engineer's  Report  for  1885,  page 

"an nary  20,  1885,  it  was  recommended,  in  accordance  with  act  of 
1884,  that  a  survey  of  the  inner  harbor  and  of  the  reef  off  Mus- 
nt  be  made,  and  that  Ba-bsou's  Ledge  be  removed  to  21  feet  at 
ow  water.  (Report  Chief  of  Engineers,  1885,  page  541.) 
le  annual  report  for  this  harbor  for  1887  a  general  project  for  its 
einent  was  submitted,  based  on  the  survey  ordered  by  act  of 
?ss  approved  August  5,  1886.  (Chief  of  Engineer  Report,  1887, 
!X>.) 

project  provided  for  the  removal  from  the  inner  harbor  of  101J 
ards  of  rock  known  to  exist,  and  of  216,000  cnbic  yards,  scow 
•emeut,  of  material,  at  an  estimated  cost  of  $65,000,  and  for  the 
iction  of  the  breakwater,  recommended  in  the  project  of  1884, 
:tends  from  Kastern  Point  to  Round  Rock  Shoal,  at  an  estimated 
$752,000. 

total  appropriations  for  this  harbor  to  date  have  been  $15,000.. 
amount  expended  to  June  30,  1888,  was  $15,000. 
ng  the  fiscal  year  ending  Juno  30,  1888,  the  chart  of  the  survey 
;d  for  in  the  act  of  August  5, 1886,  was  completed,  and  the  oper- 
uuder  that  part  of  the  act  requiring  the  partial  removal  of  Bab- 
edge  were  as  follows: 

survey  showed  that  the  ledge  was  very  much  more  extensive  than 
en  supposed ;  that  instead  of  a  few  hundred  cubic  yards,  it  con- 
5,000  to  the  plane  of  21  feet  below  mean  low  water.  The  funds 
;ally  appropriated  would  only  sullice  to  reduce  the  ledge  to  14  feet 
nean  low  water.  This  work  was  recommended  July  27,  and  ap- 
July  .30,  1887.  Specifications  were  prepared,  and  sealed  propo- 
rited,  according  to  law,  by  public  advertisement  dated  July  27, 
Three  bids  were  received  and  opened  August  30, 1887 5  the  high- 
.  $59,  the  lowest  $14.75  per  cubic  yard.  A  contract  approved  by 
ief  of  Engineers  was  entered  into  with  Messrs.  Duncan  &  Nick- 
be  lowest  bidders,  and  the  ledge  was  succcsfully  reduced  as  pro- 
daring  the  months  of  September,  October,  and  November,  1887, 
lepth  of  14  feet  mean  low  water  by  the  removal  of  149.04  cubic 
►f  rock. 

condition  of  the  improvement  June  .'JO,  1888,  was  as  follows : 

I  Rock  had  been  reduced  from  ]  foot  to  0.\  feet  at  mean  low 

Pinnacle  Rock  from  8]  feet  to  10.]  feet,  mean  low  water;  rock  off 

K'harf  from  2  to  5  feet-  mean  low" water;  rocks  oft* of  J.  Friend's 

from  13  to  17  feet  mean  low  water.    All  the  above  were  reduced 
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of  contract  was  made  to  Messrs.  Duncan  &  Nickorson,  with  tlio  approval  of 
Of  Engineers. 


COMMERCIAL  STATISTICS. 

Commercial  staHtticsfor  the  fiscal  year  ending  June  30,  1888. 

mmls 414 

47 

raxle 9 

3 

al 473 

tons..  31,194 

arrivals 91 

clearances 99 

irrivals (to 

riearances r>3 

^arrivals 29 

d  clearances 60 

Imports $140,3*22 

Imports  collected 12,912 


B6. 
IMPROVEMENT  OF  LYNN  HARBOR,  MASSACHUSETTS. 

>Harboris  situated  9  miles  northeast  from  Boston.  It  is  1  by  2 
pproximately,  in  extent,  the  greater  part  of  which  is  dry  at  low 
It  is  protected  on  the  north  and  west  by  the  main  land,  and  on 
i  by  Nahaut  Beach,  and  its  entrance  2  miles  wide  into  Massa- 
I  Bay  is  on  the  south  side. 

e  improvement  three  narrow  and  crooked  channels  of  approach 
rharves  existed,  in  each  of  which  there  was  about  G  feet  depth 
i  low  water.  The  mean  rise  or  fall  of  the  tide  is  0^  feet, 
rcstern  channel  leads  to  the  u  Point  of  Pines"  and  the  mouth  of 
River.  The  main  ship  channel  is  entered  between  "  White"  and 
Br"  rocks,  and  connects  about  3,000  feet  northward  with  the 
Bock"  channel,  which  is  the  most  eastern  near  Nahant  Beach, 
project  for  improvement  was  adopted  in  LS84.  It  provides  for 
avation  of  a  channel  200  leet  wide  and  10  feet  deep  at  mean  low 
iom  a  point  near  and  east  of  the  u  White  Rocks"  to  deep  water 
D  Little  Nabaut,  a  distance  of  3,010  feet.  This  is  called  the 
•  improved  channel,  and  is  merely  a  rectification  and  deepening 
Main  Ship-channel.  The  combined  Main  Shi])  and  Black  Hock 
Is  are  sufficient  for  the  purposes  of  commerce  for  the  next  2,500 
Then  commences  the  u inner"  improved  channel,  which  is  pro- 
1,450  feet  long,  200  feet  wide,  aud  10  feet  deep  at  mean  low  water. 
ids  from  deep  water  opposite  %i  Sand  Point"  to  the  harbor  com- 
ers9 line,  and  follows  very  closely  in  direction  the  extension  of 
ted  Main  Ship  and  Black  Rock  channels. 

Supposed  that  the  inner  channel  will  need  to  be  dredged  occa- 
rto  maintain  its  width  and  depth  ;  but  a  training-wall  about  0,000 
Ig  has  been  proposed  to  aid  m  keeping  the  outer  channel  open, 
rience  shad  show  it  to  be  necessary. 

wall  is  to  start  from  the  shore  at ;-  Little  Nahant,"and  is  to  cross 
ek  Kock  Chanuel ;  its  outer  portion  is  to  be  parallel  to  the  out' 
led  channel. 
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Tlte  cost  of  this  project  was  originally  estimated  to  lie  £145,0011. 
estimate  was  revised  in  1885,  ami  tht-n  made  $1 57,000.  This  ex« 
#12,000  was  caused  by  ait  increased  amount  oi'  dredging  found  to  !«■  i 
essary  daring  the  progress  of  the  work,  to  round  off  the  corners  oft 
aatarul  channel  at  its  functions  with  Ibo  dredged  channel :  to  provi 
flatter  slopes  to  the  sides  of  the  cut  than  was  originally  designed ;  a 
also  to  provide  funds  for  the  necessary  surveys  during  the  progressi 
the  work. 

A  plan  of  the  harbor,  showing  the  projected  improvement,  was  |> 
fished  in  the  Annual  lie-port  of  the  Chief  of  Engineers  for  1881,  Part 
page532.     The  amount  expended  to  June  30,  IsSS,  was  $05,9i;l.'.G0. 

At  this  date  the  outer  channel  had  beeu  completed,  as  propoa 
:i.'".]<i  feet  long,  2(H)  tV«-t  wide,  10  feet  deep,  and  the  inner  channel  U 
been  improved  0,450  feet  long  and  10  feet  deep,  with  a  width  limit 
to  150  feet,  or  50  feet  less  than  the  project  calls  for. 

A  survey  of  the  improved  channels  was  made  duriug  the  latter  nart 
.June,  1688,' and  it  was  found  that  the  improvement  showed  noserio 
deterioration,  and  was  essentially  as  at  the  date  of  the  last  Annual  Kejiffl 

Soother  operations  were  in  progress  during  the  liscal  year. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  311.  IS 
The  river  and  haibor  bill  lor  the  fiscal  year  ending  June  30, 1389,  a 
tains  an  item  of  810,000  for  the  improvement  of  this  Imrbnr,  and  if  t 
sum  should  be  appropria  ted  part  of  it  may  be  applied  in  the  channel  lei 
ing  to  the  Point  of  Pines,  and  the  residue  in  extending  the  iuipriK 
inner  channel  westward  50  feet  wide,  to  the  basin,  inclosed  by 
wharves  of  the  city  of  Lynn,  beyond  the  line  established  by  the  do 
commissioners.  This  extension  will  lie  1,200  feet  long,  and  if  it. si* 
bo  made  of  the  same  width  and  depth  as  the  project  provides  for 
inner  channel,  100,000  cubic  yards  of  material  will  have  to  beexca* 
in  addition  to  the  original  estimate,  at  a  cost  of  $25,000,  making 
total  estimate  of  cost  for  the  proposed  improvement  &lS2,<HKHmc!n( 
of  training- wall,  estimated  to  cost  $00,500). 

The  total  amount  appropriated  fur  this  work  to  date  is  $66,000. 
not  necessary  at  this  time  to  enter  upon  the  construction  of  the  traioi 
wall  for  the  outer  channel.     The  inner  channel  should  be  first  V  " 


• 
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aunt  (estimated)  required  for  completion  of  existing  project $172, 000. 00 

ountihftt  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
tniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
arbor  acts  of  1866  and  1807. 


letter  fhom  mr.  francis  k.  pedrick. 

Custom-House,  Collector's  Office, 

Marblehead,  Mats,,  July  9,  1888. 

icIom  herewith  information  as  per  request  of  yours  of  the  26th  instant.  There 
een  a  marked  increase  in  the  commerce  of  Lynn  during  the  past  year,  and  masters 
asels  express  great  satisfaction  at  the  recent  improvements;  hut  tho  work  should 
otinued  in  order  that  the  commerce  may  increase  with  the  demands  of  the  above 
log  city. 
Very  respectfully,  yours,  etc., 

Francis  E.  Pkdrick. 

mtenant-Colonel  Gillespie,  U.  8.  A. 


COMMERCIAL    STATISTICS. 

Commercial  statistic*  for  the  fiscal  year  ending  June  30,  1888. 
venue  collected  during  tho  fiscal  year  ending  June  30,  1888,  $0,789.52. 


Shipping. 


pa  entrances. 
En  clearance* 
write 


YcMels.  j  Tonuago. 

_.  ._| 

41  ,  4.T92 

550  90,843 


tal  value  of  merchandise,  $851,950,  including  tho  following  articles: 

£r»4«),000 

iber 99,010 

Band  cement 39,tKK) 

eand  Baud 1(>,  500 

-wood 3,K"0 

, tiles,  pipes,  stone,  potatoes  and  other  vegetables,  etc 44,  000 

Total 851,950 


B  7. 

IMPROVEMENT  OF  BOSTON  HARBOR,  MASSACHUSETTS. 

oston  Harbor  consists  essentially  of  an  inner  and  an  outer  harbor, 

ed  by  a  deep  water-way,  and  each  accessible  from  the  sea  by  a  dis- 

t  channel,  widening  into  a  deep  and  spacious  roadstead. 

Inner  harbor. — This  harbor  lies  to  the  north  and  westward  of  Long 

ul,  and  has  deep  water  and  a  good  anchorage  in  the  President 

la,  seaward  of  Lower  Middle  Bar,  and  also  near  the  city  westward 

pper  Middle  Bar. 

ur  rivers  discharge  their  waters  into  this  basin :  the  Charles,  Mystic, 

Chelsea  rivers  from  the  north,  and  the  Neponset  from  the  south. 

airoct  entrance  from  the  sea  is  by  Broad  Souud. 
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2.  Outer  harbor. — This  harbor  lies  to  the  southward  of  Long  It 
mid  lias  a  fine  anchorage  in  Xnntaaket  Roads,  as  veil  as  in  Hinf 
Bay,  a  well-sheltered  harbor  southeast  of  Paddock  Island.  Item 
with  tbe  inner  harbor  by  the  main  shin  channel  through  the  "^irr 
and  by  secondary  channels  east  and  west  of  Long  Island. 

It  is  reached  from  tbe  sea  by  Xantasket  Beads,  which  lie  m 
George's  and  Great  Brewster  islands,  and  is  marked  at  the  sea  eat 
by  Boston  Light. 

Both  the  iuner  and  outer  harbors  are  subdivided  into  seven!  i 
harbors,  and  contain  many  islands,  which  shelter  the  anchorage! 
winds  and  storm  waves. 

The  range  of  tides  at  the  navy  yard  is  9.8  feet,  and  at  tbe  art 
to  the  outer  harbor  9.4  feet. 

A  sketch  of  tbe  harbor  was  printed  in  the  Annual  Report  i 
Chief  of  Engineers  for  the  year  1883.  page  454. 

The  object  of  tbe  improvement  is,  first,  topreserce  the  harbor  h 
tccttng  the  islands  and  headlands,  and,  second,  to  inprote  it  by  i 
ing,  deepening,  and  straightening  the  channels. 

The  projects  adopted  for  this  purpose  since  1806  have  been  mu 
accordance  with  the  vecommcudations  of  the  United  States  ec 
sioners,  whose  labors  terminated  during  that  year. 

The  works  of  pretertation  consist  of  sea  walls,  aprons,  jetti* 
which  protect  the  shores  of  t lie  islands  and  headlands,  preven 
lional  wash  into  t lie  channels,  control  the  tidal  scour,  and  preset 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blastinj 

The  amount  which  has  been  appropriated  for  this  improves 
date  is  81,003,730. 

Tbe  total  amoitut  ex;>eiided  to  Jnue  30, 1888,  was  $1,654,020.74 
hive  outstanding  liabilities). 

WORKS   OF    PRESERVATION. 

Point  Alkrtan.— This  headland,  at  the  southeasterly  entrance 
harbor,  is  protected  by  a  granite  sea-wall  1.202  feet  in  length. 
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&»wall  was  thrown  from  the  wall  and  eight  others  were  loosened  by 
Mnu  action ;  they  will  require  resetting.  This  work  is  estimated  to  cost 
IO0.  The  unprotected  western  shore  line  of  the  island,  iu  front  of  the 
(Pverninent  buildings,  was  considerably  abraded ;  the  high-water  line 
fed.  been  moved  back  in  places  nearly  25  feet.  This  shoie-line  should 
i  protected  by  a  light  sea-wall,  1,400  feet  long,  at  a  cost  of  $35,000,  or 
i  least  by  a  stone  apron,  at  a  cost  of  $10,000. 

JEovelPs \  Inland. — The  westeru  shore  of  this  island  is  protected  by  a 
ifoble-stoue  apron  975  feet  long,  built  in  1873  and  repaired  and  extended 
1884;  the  northern  shore  is  covered  by  a  granite  sea-wall  750  feet 
Bg,  built  in  1843,  and  the  eastern  shore  is  protected  by  a  grahite  sea- 
III  800  teet  long,  built  in  1809  and  repaired  in  1879  and  inlKSO,  aud  by 
Fo  rubble-stone  aprons,  one  between  the  northern  aud  eastern  sea-walls 
140  feet  long  aud  the  other  south  of  the  east  sea- wall  1,330  feet  long. 
0  operations  were  in  progress  during  the  fiscal  year.  The  condition 
Xhe  works  June  30,  1888,  was  as  follows:  The  seawalls  and  the  rip- 
ps  on  the  eastern  shore  were  in  good  order;  the  western-shore  riprap 
fl  been  undermined  in  places,  and  had  fallen  down,  but  it  needed  no 
ittiediate  repairs. 

Gallop**  Inland. — The  western,  northern,  and  eastern  shores  of  this 
and  are  protected  by  a  granite  sea-wall  1,785  £  feet  long,  completed  iu 

E*l,  and  by  a  rubble-stone  apron  completed  in  1881,  3,050  feet  long, 
icb  also  covers  the  foundation  of  the  sea-wall.    No  operations  were 
t  progress  during  the  fiscal  year,  and  at  its  close,  June  30,  1888,  the 
(•11  and  riprap  were  iu  good  order.    To  more  completely  protect  the 
th  western  bluff  of  this  island,  which  has  been  very  seriously  abraded 
storms,  especially  during  the  past  winter,  the  sea-wall  should  be  ex- 
led  about  300  feet  to  the  southward.    This  it  is  estimated  will  cost 
>,000. 

\Deer  Inland. — The  three  prominent  bluffs  of  this  island  are  protected  by 

mite  sea-walls  originally  built  about  1827.    The  north  head  wall  is 

feet  long;  the  middle  head  wall  is  810  feet,  and  the  south  head 

II  is  380  feet  long.     In  1805  and  1809  these  walls  were  partly  rebuilt, 

iu  the  weakest  places  were  backed  with  concrete.    They  were  all 

inally  built  dry,  and  from  time  to  time  have*  required  repairs.    Dur- 

the  fiscal  year  some  of  the  joints  of  the  south  aud  middle  head  wall 

repainted,  at  a  cost  of  $420.45. 
\n  June  30,  1888,  the  south  and  middle  head  walls  were  iu  fair  order; 
le  repairs  to  the  north  head  wall  were  needed,  a  few  feet  of  the  cop- 
course  have  been  loosened,  and  part  of  the  paving  in  rear  of  the 
lis  needs  resetting. 
mtf  Inland. — The  north  head  of  this  island  isprotected  by  a  granite 
•Willi  2,081  :\  feet  long,  completed  in  1874.     Part  of  the  foundation  of 
sea-wall,  and  of  the  bench  at  both  of  its  ends  are  protected  by  a 
>le  stone  apron,  aggregating  1,375  feet  iu  length.    This  apron  was 
iu  1874  and  extended  in  1884.    No  o{>erations  were  in  progress 
ig  the  fiscal  year.    On  June  30,  1888,  the  wall  needed  to  be  re- 
tted in  places,  the  riprap  was  in  fair  order  and  should  be  exteuded 
lit  250  feet  to  more  fully  protect  the  southeastern  shore ;  these  repairs 
extensions  are  estimated  to  cost  $3,000. 

iin*ford  Inland. — The  north  head  of  this  island  is  protected  by  a 
granite  sea-wall  1,500  feet  long,  originally  built  about  1840,  and 
nsively  repaired  in  1884-85. 
work  was  done  during  the  year,  and  on  June  30, 1888,  the  wall  was 
tl  order  and  ueeded  no  repairs. 
ttle  Inland. — The  north  aud  part  of  the  east  and  west  shores  of  tbi* 
ESG  88 29 
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island  are  protected  by  a  dry  granite  sea-wall  3,300  feet  long,  built  in 
1835.  A  light  riprap  extends  along  the  east  shore  300  feet  from  the 
end  of  the  sea-wall;  this  was  bails  in  1865. 

No  work  was  done  daring  the  fiscal  year,  and  on  Jane  30,  1888,  the 
riprap  was  in  good  order;  the  sea-wall  needed  repairs  on  the  nortu 
face,  a  short  distance  west  of  the  wharf,  where  the  foundation  has  been 
undermined  arid  the  wall  has  settled.  About  100  running  feet  of  the 
wall  has  been  thus  injured,  and  tins  length  of  wall  needs  to  be  taken 
down  and  rebuilt,  at  a  cost  of  about  $1,000. 

Governor's  Inland. — The  shore-line  of  this  island  has  never  been  pro- 
tected. The  east  and  south  bluffs,  however,  should  be  covered  by  sen- 
walls  to  prevent  any  additional  abrasion,  not  only  to  secure  the  sites  of  i 
the  important  heavy  batteries  occupying  these  bluffs,  but  also  to  pre- 
vent injury  to  the  Main  Ship-channel.  The  east  bluff  wall  should  Iks 
500  feet  long,  and  is  estimated  to  cost  830,000  ;ttie  south  bltifi  wall 
should  be  1,800  feet  long,  and  will  cost  $50,000. 

WOBKS  OP  niPEOYESIEKT. 

The  Main  Skip-channel. — Before  improvement  it  had  a  least  width  of 
100  feet,  and  a  least  depth  of  IS  feet  at  mean  low  water.  The  general 
project  for  its  improvement  was  submitted  in  1867;  it  proposed  to 
dredge  the  channel  '23  feet  deep  at  mean  low  water,  1,000  feet  wide  at 
the  "  Upper"  and  "  Lower  Middles"  and  033  feet  wide  at  the  "  Narrows.7- 
Iu  1870  the  proposed  width  at  the  "  If  arrows  "  was  reduced  to  625  feet, 
aud  increased  to  1,100  at  Anchorage  Shoal  in  the  inner  harbor.  In 
1887  it  was  proposed  to  straighten  the  passage  through  the  "  Harrow*" 
by  cutting  off  a  spur  that  projected  from  Lo veil's  Island,  aud  was  esti- 
mated to  contain  L'0,000  cubic  yards. 

During  the  fiscal  year  ending  June  30,  1SSS,  operations  have  been  ii 
progress  under  a  contract  with  Mr.  J.  E.  Ohapman,  dated  March  19, 
18S7,  to  dredge  from  the  "Lower,"  "Middle,"  and  "Narrows"  4-1,001) 
cubic  yards.  This  contract  on  January  2,  18S3,  was  extended  and 
larged  to  cover  the  removal  of  a  total  of  01,000  yards.  Operatiaus ! 
der  this  contract  were  commenced  October  L'o,  1887,  and  daring  tl 
vear  05,570  yards  were  dredged  from  the  "  Lower  Middle  "  an  " 
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idtli  (full  23  feet  deep)  is  less  than  500  feet.    In  effecting  this  improve- 
ient,  dredging  and  blasting  were  done  at  the  following  places : 

At  Rash's  Rock  Shoal  during  the  years  1876-1878,  365  cubic  yards  of 
adge  were  removed. 

At  Kelly's  Rock  and  Shoal  during  the  years  1869-1879,  222  cubic  yards 
Hedge  were  removed. 

Tower  Cortcin  and  Channel  Rocks  were  removed  during  the  years 
1867-1875.    They  aggregated  608|  cubic  yards. 

From  the  tcest  end  of  the  Brewster  Spit,  during  the  years  1874-1876 
9,226  cubic  yards  of  sand  and  gravel  were  dredged  and  95 J  cubic  yards 
rf  ledge  were  removed. 

At  LoveWs  Island^  from  the  southeast  and  southwest  points,  267,294J 
mine  yards  were  dredged  during  the  years  1867-1877  ;  and  from  a  spur 
between  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Castle  Island  Bar  and  Shoal,  opposite  the  Lower  Middle,  during 
ie  years  1880-1883,  36,957  cubic  yards  were  dredged  and  20  tons  of 
ttck  were  removed. 

At  the  Lower  Middle,  in  1874-1875,  State  and  Palmyra  rocks  were  re- 
Bored.  They  aggregated  62  cubic  yards.  In  1887-1888,  65,576  cubic 
firds  were  dredged  from  this  shoal. 

At  the  Upper  Middle,  daring  the  years  1870-1876, 268,278 J  cubic  yards 
iwe  dredged  and  118£  cubic  yards  of  ledge  were  removed. 

At  Anchorage  Shoal,  during  the  years  1879-1882,  65,327  cubic  yards 
»ere  dredged. 

At  Man-of-  War  Shoal,  85,917  cubic  yards  were  dredged  in  the  years 
B78-1880. 

At  Mystic  River  Slioal,  during  the  years  1879-1882, 82,082  cubic  yards 
pre  dredg  ed.  To  complete  the  present  project  for  the  improvement  of 
le  Main  Ship-channel,  687,500  cubic  yards  must  be  dredged  from  the 

ipper  Middle,  in  the  inner  harbor,  at  an  estimated  cost  of  $250,000,  and 
,000  cubic  yards  from  the  Narrows,  in  the  lower  harbor,  at  an  esti- 
Eted  cost  of  85,000.  A  detailed  survey  of  the  lower  harbor  from  Long 
md  to  the  sea  should  be  made,  the  bottom  carefully  examined  to 
real  all  obstructive  ledges,  and  current  observations  taken.  This 
rvey  will  demand  three  or  four  mouths  field  work,  and  will  cost,  it  is 
tiniated,  not  less  than  $6,000. 

[The  improvements  by  dredging  both  in  the  iuner  and  outer  harbor 

re  been  remarkably  well  maintained  and  shownoesseutial  deteriora- 

i,  with  the  exception  of  the  dredging  done  at  the  western  end  of  Great 

iwster  Spit,  or  the  eastern  entraucc  of  the  "  Narrows."    Here,  as 

)wu  by  the  latest  surveys,  the  condition  of  the  eutrauce  is  almost  ex- 

\y  what  it  was  previous  to  the  dredging.    To  propose  a  project  for 

further  improvement  of  this  outer  part  of  the  Main  Ship-channel 

require  continued  study,  and  the  collection  by  surveys  of  additional 

trmatiou.     It  may  involve  a  radical  change  in  the  location  of  the 

inel  to  the  south  and  west  of  George's  Island,  or  at  least  indicate 

a  new  channel  may  be  opened  to  the  westward  at  comparatively 

11  expense  for  the  relief  of  the  existing  over-crowded  channel  through 

Narrows. 

addition  to  these  improvement  of  the  Main  Ship-channel  through 

inner  aud  outer  harbor,  dredging  aud  blastiug  have  been  doue  in 

following  tributary  chauuels : 

I.— CHARLES  KIVER. 

lis  river  enters  the  inner  harbor  near  the  navy-yard  at  Charlestown. 
TO  improvement  the  natural  channel  had,  as  far  up  as  \\**v«m 
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Avenue  Bridge»4j  miles  from  its  mouth,  7  feet  depth  at  mean  low  w 
except  iu  several  places  covering  about  1J  miles  in  extent  h 
Brookline  Street  Bridge,  where  the  depth  varied  from  4£  to  T 
From  Western  Avenue  Bridge  np  to  Arsenal  Street  Bridge  (3J  m 
there  was  a  depth  of  4  feet,  meau  low  water ;  thence  to  Market  & 
Bridge  (j  mile)  2£  feet  at  mean  low  water,  and  thence  to  toe  da 
the  head  of  tide-water  (1  j  miles),  a  depth  varying  from  0  to  9} 
above  mean  low  water.  The  mean  rise  or  fall  of  the  tide  is  10  feet 
sketch  showing  the  river  was  published  in  the  Chief  of  Engineer?)) 
port  for  1684,  page  512.  , 

The  project  lor  the  improvement  of  this  river  consists  in  etraigt 
ing,  widening,  and  deepening  the  natural  channel,  so  that  it  shook 
from  its  mouth  to  Western  Avenue  Bridge,  7  feet  deep  at  mean 
water  and  200  feet  wide ;  from  Western  Avenue  Bridge  to  111 
Street  Bridge,  6  feet  deep  at  mean  low  water  and  SO  feet  wide, 
thence  to  the  dam  at  bead  of  tide- water  60  feet  wide  and  2  feet  dot 
mean  low  water. 

The  estimated  cost  of  this  improvement  was  originally  (85,000. 
a  revised  estimate  was  submitted  in  1881  of  $125,000. 

The  total  appropriations  for  this  improvement  to  date  have ' 
(57,500.    The  total  expenditures  to  June  30, 1888,  were  $57,378.9) 

No  operations  were  in  progress  daring  the  fiscal  year,  and  the  « 
tion  of  the  improvement  June  30, 1888,  is  as  follows:  The  projt 
channel  had  been  completed  from  the  mouth  of  the  river  to  An 
Street  Bridge  (7£  mile*) ;  work  was  stopped  at  this  point  tor  the  re 
that  the  draws  and  piers  of  this  bridge  do  not  conform  to  the  projt 
channel  above  it.  In  effecting  this  improvement  127,971  cubic  j 
were  dredged  during  the  years  1S80-1884. 

This  improvement,  even  if  the  project  were  completed,  is  notregS 
as  an  important  benefit  to  commerce,  for  the  conditions  which  exit 
the  lower  reach  of  the  river  between  Boston,  Cambridge,  and  Cltt 
town  make  navigation  of  most  any  kind  extremely  expensive,  slow, 
difficult.  Seven  railroad  and  municipal  bridges  uowexistou  thisk 
eighth  is  being  built  on  the  extension  of  1 
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he  excavation  of  a  chantiel  175  wide  and  23  feet  deep  at  mean  low 
rater  from  the  entrance  to  near  Federal  Street  Bridgfe,  a  distance  of 
l|IOO  feet  and  was  estimated  to  cost  $100,000;  the  railroad  bridge  to 
bt  constructed  at  the  expense  of  the  owners. 

w  By  the  river  and  harbor  act  of  August  5,  1886,  the  sum  of  $18,750 
appropriated  for  the  improvement  of  that  part  of  the  channel  lying 
►w  Congress  Street  Bridge. 

~te  total  expenditures  to  June  30, 1888,  were  $17,439.30. 

{So  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 

'  operations  were  in  progress  during  the  fiscal  year,  and  the  condition 

'the  improvement  on  June  30, 1888,  was  as  follows:  The  channel  had 

dredged  as  proposed  from  its  entrance  to  Congress  Street  Bridge, 

tistauce  of  1,900  feet;  94,211  cubic  yards  were  removed  effecting  this 

►vement  during  the  year  1887. 

ie  funds  available  July  1, 1888,  will  be  expended  in  examinations 

■the  work.    To  complete  the  improvement  as  proposed  to  Federal 

it  Bridge  will  cost  $60,000,  and  an  appropriation  for  this  purpose 

^recommended  applicable  only  after  the  railroad-bridge  draw  shall 

re  been  properly  reconstructed. 

III.— HINGHAM  HARBOR. 

separate  report. 

IV.— NANTASKET  BEACH  CHANNEL. 

tis  is  a  small  channel  along  the  east  side  of  Hingham  or  Hull  basin, 
to  a  wharf  on  the  west  side  of  the  heel  of  Nantasket  Beach, 
it  12  miles  from  Boston. 

improvement  it  was  approximately  100  feet  wide  and  had  a 

of  at  least  11  feet,  except  at  the  eastern  end,  1,500  feet  from  the 

F,  where  the  width  was  reduced  to  40  to  50  feet,  and  the  depth  to 

than  8  feet.    It  was  circuitous,  and  obstructed  by  bowlders  at  the 

of  Weir  River,  and  by  a  ledge  near  the  wharf.    The  project  adopt- 

1880  was  to  widen  and  deepen  the  channel  from  the  mouth  of 

River  to  the  steam-boat  wharf,  so  that  it  would  be  100  feet  wide 

9}  feet  deep,  mean  low  water ;  to  remove  a  few  bowlders  at  the 

ith  of  Weir  River,  and  to  remove  the  ledge  near  the  wharf. 

ie  total  appropriations  and  allotments  for  this  work  to  date  have 

$11,750. 

ie  total  expenditures  to  June  30,  1888,  were  $11,750. 

operations  were  in  progress  during  the  fiscal  year,  and  the  condi- 

of  the  improvement  June  30,  1888,  was  as  follows :  The  projected 

>l  had  been  completed  by  the  removal  of  41,922  cubic  yards  of 

ial  dredged,  and  54  cubic  yards  of  ledge  blasted,  during  the  years 

1883.    The  improvement  meets  the  present  demands  of  commerce, 

farther  appropriation  is  required  at  this  time. 

V.— CHANNEL  BETWEEN  NIX'S  MATE  AND  LONG  ISLAND. 

is  a  channel  through  the  bar  which  extends  from  the  north  head 

ig  Island  to  Nix's  Mate  Shoal.    Previous  to  the  improvement 

was  4£  feet  depth  of  water  ou  the  bar  at  mean  low  tide.    The 

for  the  improvement  was  adopted  in  1883.    It  was  to  dredge  a 

~  200  feet  wide,  12  feet  deep  at  mean  low  water,  and  about  550 

ig.    In  1887  it  was  recommended  that  the  axis  of  the  cut  be 
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shifted  30°  to  the  westward,  and  that  it  be  widened  to  300  <«*% 
deep  at  mean  low  water. 

The  original  project  was  estimated  to  cost  99,000.  The  pro, 
1887  was  estimated  to  cost  $25,000. 

No  specific  appropriation  has  been  made  for  this  work. 

The  expenditures  on  it  to  June  30, 1888,  from  the  appropriate 
the  improvement  of  Boston  Harbor,  have  been  for  dredging  $9? 

No  operations  were  in  progress  during  the  fiscal  year,  ana  the 
Hon  of  the  improvement  June  30, 1888,  was  as  follows: 

The  original  project  hail  been  completed  by  the  removal  of  1 
cubic  yards  of  material  during  the  fiscal  year  1884, 

The  latest  survey  shows  that  this  channel  lias  retained  its  fall 
and  deepened  throughout  1  foot  approximately. 

The  channel  has  been  of  the  greatest  service  to  the  vessels  ami 
which  ply  to  the  wharves  of  the  lower  barbor,  and  has  conferred  j 
benefit  upon  commerce  by  diminishing  the  number  of  passages' 
dium  craft  through  the  "Narrows,"  where  the  channel  is  nam 
overburdened  and  the  currents  transverse  and  irregular.  Tfai 
vantages  will  be  largely  iucreused  so  soon  as  the  modified  pro, 
1887  shall  have  been  completed,  and  an  appropriation  or  allots 
recommended  for  this  purpose. 

VI.— BROAD  SOUND. 

An  obstruction  called  Barrel  Rock,  lying  on  the  north  side 
Broad  Sound  Channel,  was  removed  in  1809.  It  contained  118 
yards. 

The  balance  available  July  1,  1888,  8S,297.75,  will  be  expendei 
moving  the  group  of  three  ledges  wliidi  obstruct  the  main  shipc 
at  the  eastern  end  of  the  Lower  Middle  Bar.  No  appropriatii 
made  for  this  harbor  for  the  fiscal  year  ending  June  30,  ISSfl 
river  and  harbor  bill  for  the  fiscal  year  ending  June  30,  18S9,  oj 
at  item  for  Boston  Harbor  of  *l'iu,000.  Should  this  sum  be  as 
ated  bv  the  Fiftieth  Congress,  first  session.it.  will  be  mainly  I 
towards  widening  the  channel  at  the  Upper  Middle  Bar,  and  g 
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he  accompanying  commercial  statistics  for  the  fiscal  year  ending 
le  30, 1883,  have  been  furnished  by  the  collector  of  customs  at  Bos- 
,  Mass. 

Money  statement 

y  1, 1887,  amount  available 134,712.4* 

,y  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

Pliabilities  outstanding  July  1, 1867 $23,396.04 

ly  1, 1888,  outstanding  fiabilities 1,587.12 

ly  1, 1888,  amount  covered  by  existing  contracts 6, 600. 00 

31,583. 1« 

ly  1, 1888,  balance  available 3,129.26 

oount  appropriated  by  act  of  August  11,  1888 125,000.06 

lount  available  for  fiscal  yea  *  ending  June  30,  1889 128, 129. 26 

imount  (estimated)  required  for  completion  of  existing  project 325,000. 06 

taount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  325,000. 06 
Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  18(36  and  18C7. 


vtract  of  proposal 8  for  the  removal  of  rock  from  the  main  ship  channel, Boston  Harbor, 
*<U9achu8ctt8,  opened  May  12,  1888,  by  Lieut,  Col.  G.  L.  Gillespie,  Corps  of  Engineers. 


Names  of  bidders. 


George  "W.  Tovrnsend 

Tbomas  A.  Ro we  

.    w.  D.  Duncan  &  Nickerson.  N.  E.  Gordon 

j  Hiram  W.Phillips 

''Thomas  Symonde 


Price  bid 
per  cubic 
yard,  meas- 
ured in 
situ. 


$22  00 
23.75 
38.00 
50.00 
25.50 


Bemarks. 


Lowest  bid. 


V»  contract  was  awarded  to  Mr.  George  W.  Townsend,  with  the  approval  of  the 
utf  of  Engineers. 


,flMfic/ion  of  commerce  and  navigation  at  the  port  of  Boston  during  the  fiscal  year  endin§ 

June  30,  1888. 

Wations : 

Merchandise $63,897,778 

Coin  and  bullion $47,375 

wnestic  exportation : 

Merchandise $55,515,863 

Coin  and  bullion none. 

ftign  exportation  (returned  exports) : 

Merchandise $974,720 

Coin  and  bullion none. 

eels  entered  from  foreign  ports : 

Xnmber 2,467 

Tonnage 1,321,167 

els  cleared  for  foreign  ports: 

Vuinber 2,379 

Tonnage 1,099,899 

[customs  collections  from  all  sources $21,396,776.15 
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?he  original  project  for  improvement  was  submitted  December  23, 

4.    It  provided  for  an  improved  channel  on  the  east  side  of  Sailor's 

ind,  past  the  west  side  of  Beacon  to  the  Hingham  wharf,  100  feet 

le  and  8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $11,000. 

is  project  was  modified  January  20, 1885,  when  it  was  proposed  to 

»pen  the  improved  channel  to  10  feet  at  mean  low  water,  and  to  re- 

ve  a  mid-channel  ledge  lying  between  Chandler's  and  Bagged  islands, 

asuring  128  cubic  yards,  at  a  total  cost  of  $18,700. 

L  plan  of  the  harbor  is  submitted  herewith.    The  channels  A  D  and 

D  are  described  in  Annual  Report  for  1875. 

Dhe  total  amount  appropriated  to  date  for  this  harbor  is  $16,000. 

The  total  expenditures  to  June  30,  1888,  were  $10,000. 

3y  this  expenditure  up  to  June  30, 1888,  the  original  project  had 

in  completed,  and  the  modified  project  of  1885  had  been  partly  com- 

'ted  by  dredging  and  blasting  the  chanuel  10  feet  deep  and  50  feet 

le  through  the  ledge,  which  extends  for  280  feet  in  length  in  the  im- 

:>ved  channel,  about  1,000  feet  northeas*  of  the  steam-boat  wharf. 

During  the  fiscal  year  ending  June  30,  1S88,  no  active  operations 

?re  in  progress  from  want  of  funds.    The  balance  of  87G.74,  available 

ily  1,  18S7,  was  expended  for  office  expenses. 

To  complete  the  present  project  will  require  an  appropriation  of 

3,000. 

The  following  is  a  tabular  statement  of  the  items  included  in  the  esti- 

ate  for  $13,000. 

;uioval  of  123  cubic  yards  from  ledge  between  Ragged  and  Chandler's 

islands,  at  $25 $3,200 

emoval  of  200  cubic  yards  from  ledge  opposite  Samuel  Burr's,  at  $25 5, 000 

redgiug  20,000  cubic  yards  of  material  from  the  bend  near  Samuel  Burr's  to 
the  steam-boat  wharf  at  Hingham,  to  give  a  channel  100  feet  wide  and  10 

feet  deep  at  mean  low  water,  at  20  cents v 4,000 

ootingeucies bOO 

Total 13,000 

Xo  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1888. 
lie  river  and  harbor  bill  for  the  fiscal  year  ending  June  30,  1889,  con- 
liusau  item  of  $5,000  for  continuing  this  improvement,  and  if  appro- 
bated this  sum  will  be  applied  in  widening  and  deepening  the  Chan- 
el near  Samuel  Burr's. 

This  work  done,  there  will  be  still  required  the  sum  of  $8,000  to  com- 
lete  the  project.  A  recommendation  for  an  appropriation  of  $8,000  is 
iade  for  the  fiscal  year  ending  June  30,  1890. 

The  benefit  to  be  expected  from  the  completion  of  this  improvement 
a  more  convenient  and  safe  navigation  of  the  improved  channel. 

Hingham  Harbor  is  in  the  collection  district  of  Boston,  Mass.  The  nearest  light- 
tase  is  the  Narrows  light  on  the  Main  Ship-channel  in  Boston  Harbor,  distant  about 

toiles. 

(Commercial  statistics  included  in  Boston  Harbor.y 

Money  statement. 

!y  1,  l^ST,  amount  available $76.74 

!y  1,  1^6",  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
^standing  July  1,  lbd7 70. 74 


o 


int  appropriated  by  act  of  August  11,  18SS 5,000.00 


mount  (estimated)  required  for  completion  of  existing  project 8,000.00 

mount  that  can  be  profitably  expended  in  fiscal  yearendiug  June  30, 1S90      8, 000. 00 
i  bum  ted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  18bG  and  1%7. 
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IMPROVEMENT  OF  SCITUATE  HARBOB,  MASSACHUSETTS. 

Scituate  Harbor  is  on  tlie  west  shore  of  Massachusetts  Bay,  14  no 
from  either  Boston  or  Plymouth  light-houses,  and  just  southwest  oi 
direct  sailing  course  of  all  ocean-going  vesselB  entering  Boston  Har' 

Before  improvement  the  harbor  had  a  low-water  area  of  57  acres 
proximately,  more  than  6  acres  of  which  had  a  depth  of  at  least  3 
at  mean  low  water.  It  was  entirely  open  to  the  action  of  east 
-winds,  and  the  entrance  was  obstructed  by  many  detached  bowki 
The  depth  ou  the  bar  was  about  2£  feet  at  mead  low  water,  and 
mean  rise  or  fall  of  the  tide  is  8^-  feet. 

A  plau  of  the  harbor,  showing  the  proposed  improvement,  was  \ 
lished  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1881,  Pa: 
page  522. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
sels  bound  to  Boston  that  are  too  far  south  of  their  true  coarse  to  e 
the  dangerous  ledges  near  Minot's  light-house. 

The  project  for  the  improvement  adopted  in  1831  is  to  build  two 
ble-stoue  jetties  converging  towards  each  other  from  opposite  ba 
and  to  dredge  an  anchorage  basin  with  channels  connecting  witb 
sea  and  the  town  wharves.  Tho  north  jetty  from  Cedar  Point  t 
800  feet  loug,  and  the  south  jetty  from  the  point  of  the  "  First  Cliff 
be  730  feet  long. 

Both  jetties  are  to  be  20  feet  wide  on  top,  and  4  feet  above  mean ) 
water,  except  at  their  outer  ends,. which  are  to  be  built  Cfeet  bight 
serve  as  sites  for  entrance  beacons. 

Tho  anchorage  basin  to  bo  30  acres  in  area,  approximately.  Tbi 
trance  channel  to  be  2,700  feet  in  length,  and  300  feet  average  wi 
The  estimated  amount  of  dredging  (including  the  entrance  chan 
was  500,000  cubic  yards,  to  give  a  depth  of  15  feet  at  mean  low  watt 
the  entrance  channel ;  12  to  15  feet  between  the  jetties ;  12  feet  in 
dlatel.v  In  rear  of  the  south  jetty,  and  10  feet  for  tho  am:hor.i»e 
The  estimated  nost  of  the  jvnii-s  w:is  ynimuto.  and  of  the  tired} 
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Of  this  amount  $50,000  ooold  be  profitably  expended  daring  the  fiscal 
year  ending  Jane  30, 1890,  and,  if  appropriated  could  be  judiciously  ex- 
pended as  follows : 

Build  south  jetty  400  feet  long,  10,0u0  tons  rubble-stone  at  $2.15 £>1, 50O 

Enlarge  anchorage  basin  to  four  acres,  10  feet  deep,  and  the  channel  to  the 
town  wharf  to  150  feet  wide,  with  same  depth ;  70,000  cubic  yards  dredging 

at  33  cents 23,100 

Contingencies — 5,400 

Total 50.000 

Scitnate  is  in  the  collection  district  of  Plymouth,  Mass.    The  nearest  port  of  entry 
is  Ply  month,  Mass.    The  nearest  light-house  is  Minot's  light,  about  5  miles  distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Plymouth,  Mass. 

Money  statement 

July  1,  1867,  amount  available $474. 7£ 

July  1, 1688,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  lb£7 474.72 

Amount  appropriated  by  act  of  August  11,  1SS8 5,000. 00 

|  Amount  (estimated)  required  for  completion  of  existing  project 237,500. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^90    50, 000. 0O 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1367. 


COMMERCIAL  STATISTICS. 

Commercial  statistics  for  the  fiscal  ytar  ending  June  30,  1885. 

Foreign  arrivals  (74  tons) 1 

Domestic  arrivals 12 

13 

Foreign  clearances 1 

Domestic  clearances 12 

13 

Four  cargoes  of  coal tons..  G*0 

Eight  cargoes  of  lumber feet..  o50,000 

In  addition  to  the  above  a  number  of  small  boats  are  principally  engaged  iti  gath- 
ering moss. 


B  ii. 

IMPROVEMENT  OF  PLYMOUTH  HARBOR,  MASSACHUSETTS. 

Plymouth  Harbor  is  situated  30  miles  south  of  Boston.  Its  outer 
anchorage,  the  u  Cow- Yard,"  is  common  to  Plymouth,  Kingston,  and 
Duxbury,  and  is  the  only  refuge  for  seagoing  vessels  from  northeast- 
erly gales  when  caught  between  Boston  and  Provincetown,  a  distance 
of  about  75  miles,  following  the  coast-line.  The  entrance  to  this  outer 
anchorage  is  direct,  unobstructed,  of  ample  width,  and  sufficiently  deep 
for  the  wants  of  commerce.  The  anchorage  is  capacious,  and  has  good 
"holding  ground,"  but  the  extensive  tidal  basins  inside  of  it  give  rise 
to  strong  variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  narrow  low 
sand-spit  3  miles  long,  which  runs  generally  parallel  to  the  mainland 
and  about  a  mile  from  it. 

The  harbor  contains  2,000  acres,  almost  all  of  which  is  dry  at  low  tide. 
A  few  narrow,  crooked,  shallow  channels  traverse  these  flats.    These: 
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channels  join  about  the  center  of  the  harbor,  opposite  the  town  wl 
and  form'  the  main  suip-cbauuel,  150  feet  wide  approximately  | 
feet  deep  at  mean  low  water,  which  runs  directly  behind  tin;  n< 
half  of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends 
preservation  of  Long  Beach. 

Before  improvement  about  6  inches  depth  only  of  water  could 
ried  to  the  town  wharves  at  low  tide. 

Previous  to  1875  the  project  was  a  general  one,  and  had  for 
the  preservation  only  of  Long  Beach.     From  the  nature  of  the  w 
can  at  no  time  be  considered  completed,  and  small  annual  appn 
lions  are  necessary  to  repair  any  damage  done  by  storms.    The 
devices  employed  for  this  purpose  are  deseiibed  in  the  Annual 
of  the  Chief  of  Engineers  for  1ST",  alt  of  which  have  been  remar 
successful. 

The  project  for  the  improvement  of  the  harbor  was  first  adopl 
1875.  It  provided  for  dredging  a  channel  from  the  towu  whar 
the  main  ship-channel,  2,i.'8(i  feet  long,  100  feet  wide,  and  0  feet 
at  mean  low  water.  This  project  was  modified  in  1877  so  as  to  in 
the  dredging  of  a  basin  8«0  feet  long,  150  feet  wide,  and  8  feet 
directly  in  front  of  the  town  wharves. 

In  lSSlanil  1885  it  was  proposed  to  deepen  the  improved  chauu 
basin  to  9  feet  at  mean  low  water,  and  to  make-  their  approaches 
easy. 

The  modified  project  of  1884  required  the  excavation  of  y  1 ,000 
yards  (scow  measurement),  and  was  originally  estimated  to  c<»t  ?-i 

This  estimate  was  revised  in  1855,  in  accord  ;mco  with  the  low 
then  current  for  dredging,  and  the  cose  was  then  estimated  to  be $2 
From  1S(J(>  to  date  the  amount  appropriated  for  this  improvemei 
$114,800,  of  which  there  had  been  expended  to  June  30, 18SS : 


During  tho  fiscal  year  ending  June  30, 1S8S,  8,312  cubic  jar 
material  were  removed  from  tbo  improved  channel  and  basin  un 


T 


•jf  All 


III? 


I 
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3?o  appropriation  was  mado  for  the  fiscal  year  ending  June  30, 1SS8- 
be  river  and  barbor  bill  (not  yet  passed)  for  the  fiscal  year  ending 
une  3D,  lti8!>,  contains  an  item  of  $l>,000  for  continuing  the  improve- 
oeut,  and  if  this  sum  should  be  appropriated  it  will  be  applied  toward* 
completing  the  project  by  widening  and  deepening  the  basin.  This  work 
lone,  there  will  still  be  required  the  sum  of  $9,500  to  complete  the  pro- 
test. Au  appropriation  of  $9,500  is  recommended  for  continuing  the  im- 
provement for  the  fiscal  year  ending  Juno  30, 1890. 

The  prospective  benefits  to  commerce  are  increased  facilities  and  safety 
in  navigating  the  improved  chauuel. 

Plymouth  Harbor  is  located  in  the  collection  district  of  Plymouth,  Mass.,  of  which 
Plymouth  is  the  port  of  entry.    The  nearest  light-houses  are' t be  Plymouth  ^Gnruet) 

tights,  about  5  miles  from  Plymouth,  aud  Duxbury  Pier  Light,  about  2  miles  distant. 

• 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
lone  30, 1888,  have  been  furnished  by  the  collector  oi^ customs  at  Ply- 
mouth, Mass. 

Money  statement 

tul?  1, 13^,  amount  available $"2,957.39 

fnly  1,  l^Sd,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1^87 2,957,59 

Amount  appropriated  by  act  of  August  11,  lebd 6,000.00 

f  Amonnt  (estimated)  required  for  completion  of  existing  project 9, 500, 00 

I  Amount  that  can  bo  pro  lit  ably  expended  in  iiscal  year  ending  June  30, 1690      9, 500. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
w     barbor  acts  of  ld60  and  lb 37. 


COMMERCIAL  STATISTICS. 

Commercial  statistics  for  the  fiscal  year  ending  June  30,  1883. 

leveDue  collected  during  the  iiscal  yeareuding  June  30,  1SS3 891,919.97 

>eri  ved  from  the  following  sources,  namely  : 

Duties  on  imports  from  hemp 4*2, 20.").  42 

Duties  ou  imports  from  sisal-grass 13,504.50 

Duties  on  imports  from  rivet-wire  reds 18, 711. 6«J 

Duties  on  imposts  from  wool 10, 710.  £0 

Duties  on  imports  from  bar  iron 7,745.84 

Duties  ou  imports  from  steel  bars 3,944.70 

Duties  ou  imports  from  salt  aud  lumber 9o.  to 

Total 91,919.97 


Shipping  !J!2Ji;   Tonnage 


ftrriirn  entrances 3  1,327 

frorripii  clearance* 5  1.648 

Coastwise  entrances  were  114  in  number,  namely: 

ftl  cargoes  of  coal tons..  27,300 

Reargues  of  lumber i feet..  2,700,000 

3 cargoes  of  granite tons..  300 

1  3 cargoes  of  cement  and  lime do...  (>00 

•J  cargoes  of  brick do...  240 

^4-ar^iMH  of  hay do...  120 

I  cargo  of  tar bbls..  1,775 

TLi-  :;bove  items  do  not  include  ordinary  packet  running,  and  in  addition  thereto  a 
earner  runs  regularly  dnriug  the  summer  months. 
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IMPROVEMENT  OF  PfiOVINCETOWH  HARBOR,  MASSACHUSETTS. 

l'roviueetown  Harbor  is  situated  at  the  extremity  of  Cape  Coil,  aboi 
40  miles  southeast  from  Boston  Light.  It  is  one  of  tbe  most  valiiatfc 
harbors  of  refuge  on  tbe  Atlantic  coast.  The  entire  commerce  of  >'« 
England  ami  a  very  large  local  fishing  interest  nre  directly  benefiwi 
by  its  maintenance,  which  depends  entirely  on  the  preservation  of  tte 
sandy  beaches  which  inclose  it. 

Since  lSi'ii  Hie.  project  has  been  a  general  one,  and  provides  for  ll* 
j»re*err«ifi'(rtioftheliarbiirby  building  dikes,  bulkheads,  amlsaudcatchfl, 
and  extensive  planting  of  beach  grass,  to  repair  or  prevent  storm  dam- 
ages to  tbe  beaches.  From  the  nature  of  the  work  it  can  at  no  tinieb* 
considered  completed.  A  full  history  of  these  improvements  nil!  bt 
found  in  the  Annual  Reports  of  the  Chief  of  Engineers  for  the  yean 
1370,  1879,  and  1830.  A  special  dike  across  House  Point  Island  Flats, 
to  be  built  contingent! v,  was  recommended  in  the  Animal  Report  ft 
1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  ll» 
Chief  of  Engineers  for  1880. 

The  total  appropriations  or  allotments  for  this  work  up  to  date  liars' 
been  $139,478.44. 

The  amount  expended  up  to  June  30,  1SS8,  was- $139,328.09. 

The  condition  of  the  improvement  June  30, 1888,  was  a8  follows: 

Long  Point. — This  long,  narrow,  low  point  forms  the  southeastai 
limit  of  tbe  harbor.  It  had  been  protected  ou  the  east  or  outside  br 
bulkheads,  groins,  and  aprons  built  of  rubble-stone.  These  wer< 
generally  in  good  order,  except  that  000  tons  of  additional  large  s 
were  required  to  level  up  the  bulkhead  near  the  northern  end  ;  aud  it 
required  to  be  repaired  and  backed  with  brash  aud  small  stone  to  pre- 
vent the  sea  making  through  it  to  the  injury  of  tbe  beach  behind  it 
For  this  purpose  an  appropriation  is  recommended.  At  the  narrowest 
part  of  the  point,  3,00(1  feet  west  of  Wood  End  Light,  a  gap  in  the  beach 
had  been  worn  by  the  portage  of  fishermen's  boats,  eto. 
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>  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 
river  aud  harbor  bill  now  pending,  for  the  fiscal  year  ending  Jane 
889.  contains  au  item  of  $7,000  for  improving  Provincetown  Har- 
and  if  this  sum  should  be  appropriated,  it  will  be  applied  in  level- 
up  and  backing  the  Long  Point  Breakwater,  and  in  repairing  prob- 
storm  damages  to  other  points  of  the  covering  beaches.  This  work 
pleted,  an  appropriation  of  $2,500  is  recommended  for  the  fiscal  year 
ing  Jane  30, 1800,  for  application  towards  the  repair  of  probable 
m  damages  to  the  beaches. 

lie  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
;  harbor  of  refuge. 

ovincetown  is  a  port  of  entry  in  the  collection  district  of  Barnstable,  Mass.    The 
est  light-houses  are  Wood  End  and  Loug  Point  lights. 

he  accompanying  commercial  statistics  have  been  famished  by  the 
nty  collector  at  the  port  of  Provincetown,  Mass. 

Money  statement 

1, 1887,  amount  available $2,144.04 

1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
totandiug  July  1, 1»*87 1,993.69 

1,  1888,  balance  available 150.35 

ant  appropriated  by  act  of  August  11,  1888 7,000.00 

ant  available  for  fiscal  year  ending  June  30, 1889 7,150.35 

tount  (esti mated)  required  for  completion  of  existing  project 2, 500. 00 

tonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  St,  £00. 00 
bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
irbor  acts  of  1«66  and  1867. 


COMMERCIAL  STATISTICS. 

Commercial  statUties  for  the  fiscal  year  ending  June  30,  1388. 


Shipping. 


ro  arrival*... 
;o  clearances 


No.  of 

vessels. 


Tonnage. 


28  .         3, 425 
4, 241 


•■•» 

Ox 


at  collected  for  imports $210.68 

nt  collected  for  tonnage  tax 04. 64 

at  collected  for  immigrant  fund 80.50 

» total  number  of  vessels  which  have  entered  the  harborat  Provincetown,  Mass., 
belter  aud  other  purposes  during  the  fiscal  year  ending  June  30,  1888,  is  ^\e 
and ;  estimated  value,  at  the  rate  of  $10,000  each,  $50,000,000. 


B  13. 

.iminary  examination  of  manchester  harbor.  massachusetts. 

United  States  Engineer  Office, 

Boston,  Mass.,  November  20,  1886. 

:ni:kal:  In  compliance  with  instructions  contaiued  in  your  letter 
t»|)tember  27, 1880,  I  have  the  honor  to  submit  the  report  of  a  pre- 
Kiry  examination  of  Manchester  Harbor,  Massachusetts,  provide 


At  ft 
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riCATION  FROM  THE  8ELECTMEN,  MERCHANTS,  ETC.,  OF  MANCHESTER,  MASSA- 
CHUSETTS. 

Manchester,  November  17,  1886. 

Sir:  We,  the  undersigned  selectmen,  merchants,  and  residents  of  the  town 
>r,  Essex  County,  Mass.,  respectfully  submit  that  the  improvement  of  our 
is  necessary  and  expedient  for  the  following  reasons,  among  others,  viz: 
fThat  onr  commercial  and  manufacturing  interests  have  been  injured  by  the 
"  filling  up  of  onr  harbor.  There  was  formerly  a  good  channel,  which  has  been 
by  the  accumulations  of  years.  Within  twenty-five  years  vessels  loaded 
and  drawing  11  feet  of  water  could  enter  the  harbor  and  unload.  At  the 
time  it  is  necessary  to  bring  the  coal  to  Salem  by  vessel  and  from  there  it 
brought  down  by  rail  9  miles  and  carted  to  mills,  thus  making  an  extra  cost 
>rtation,  to  be  borne  by  the  consumers, 
consumption  of  coal  has  increased  within  the  past  twelve  years  from  800  to 
and  a  continued  increase  is  anticipated.   While  this  coal  could  formerly  be 
at  the  dock,  it  is  necessary  now  to  bring  it  in  by  lighters  when  it  comes  by 
else  by  rail  as  above  stated, 
ler  years  vessels  ran  between  Manchester  and  Boston,  carrying  our  manu- 
of  furniture,  etc.,  and  bringing  articles  of  home  consumption  in  return. 
is  necessary  to  send  everything  of  this  kind  by  rail, 
rly  a  large  part  of  the  hay  produced  here  was  sent  away  to  be  sold.  The 
of  hay  is  now  greater  than  ever  before,  but  it  is  all  consumed  here,  and  fully 
more  brought  in  from  Maine  and  other  places.   If  the  channel  was  improved 
ly  could  be  brought  by  coasters  at  less  expense  to  consumers  than  it  is  now 
It  by  rail. 

consumption  of  lumber  amounts  to  at  least  1,500,000  feet,  nearly  all  of  which 

be  brought  by  rail  or  teamed  in,  unless  the  channel  is  deepened. 

consumption  of  granite  in  Manchester  since  May,  1886,  exceeds  600  tons,  nearly 

which  came  from  Rockport,  and,  with  the  exception  of  about  60  tons,  all  was 

;bt  by  rail  or  teamed  in  at  much  greater  cost  than  would  be  necessary  if  the 

of  channel  would  allow  it  to  be  brought  by  water. 

is  also  true  as  regards  other  building  material.    The  consumption  of  brick. 

and  cement  has  increased  within  a  few  years  at  least  threefold.    This  material 

be  brought  by  water  at  reduced  cost  if  depth  of  channel  would  allow. 

The  business  and  commerce  of  Manchester  would  be  benefited  by  the  improve- 

of  our  harbor.   Notwithstanding  the  injury  caused  by  the  filling  up  of  the 

>1  and  harbor,  which  forced  the  fifty  fishing-vessels,  formerly  engaged  in  this 

lit,  to  other  ports  having  a  greater  depth  of  water,  onr  town  valuation  has 

lily  increased  from  $1,746,222  in  1877,  to  $4,826,888  in  1886,  and  we  have  reason 

"lieve  will  continue  to  increase,  especially  if  the  harbor  be  improved  and  channel 

»ned. 

believe  that  the  desired  improvement  will  be  of  great  benefit  to  the  neighbor* 

Istricts  of  Magnolia  and  Beverly  Farms,  as  these  towns  are  obliged  to  draw 

supplies,  to  a  great  extent,  from  distant  places,  and  depend  for  transportation 

a  railroad  corporation  which  can  exact  its  own  terms  for  carrying  goods  and 

it,  as  it  has  no  competitor  in  the  carrying  trade.    Supplies  could  be  brought  by 

'tester  Harbor  if  improved  and  deepened. 

ic  years  ago  our  channel  had  at  least  4  feet  of  water  at  low  tide.   Now  there  is 
tan  1  foot,  and  we  respectfully  suggest  that  the  channel  be  dredged  to  a  depth 
t  least  5  feet  at  low  water,  and  to  a  width  of  100  feet  clear. 

rock  known  as  Bow  Bell  presents  a  dangerous  obstacle  to  the  navigation  of 
jrbor,  as  it  lies  directly  in  the  channel,  and  we  suggest  that  it  be  removed, 
also  respectfully  suggest  that  it  would  be  an  advantage  to  the  harbor  if  a  por- 
tof  the  flats  be  dredged  out,  so  that  there  may  be  an  anchorage  for  boats  at  all 
t.    These  flats  have  tilled  np  to  a  great  extent  within  a  few  years,  and  the  depth 
he  harbor  gained  by  a  removal  of  part  of  them  wonld  be  greatly  to  its  benefit. 
re  desire  that  the  harbor  be  improved  as  much  as  possible,  and  remain,  sir, 
Yours,  respectfully, 

John  H.  Cheever, 
Henry  T.  Bingham, 
Wm.  A.  Stone, 

Selectmen  of  Manoheeter. 

T.  Jefferson  Coolidoe. 
Samuel  Knight. 
Daniel  Leach. 
John  W.  Carter. 
Theo.  W.  Slade. 
C.  H.  Sheldon. 
L  Geo.  L.  Gillespie. 


A.  E.  Low. 
F.  K.  Hooper. 
John  Allen. 
Henry  P.  Kitfield. 
George  A.  Kitfield. 
Geo.  C.  Leach. 
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SURVEY    OF    MAX<'ILKSl]-;i:    HAKIHHt,    M AssaT  JH'SF.l'TS.  — 

| 

United  States  Engineer  Offki 
Boston,  i\fa*s.,  November  2.S,   ; 

General:  Tii  compliance  with  instructions  contained  in  yit  ? 
of  March  16,  1837,  I  have  the  honor  to  transmit  herewith  are': 
Mr.  Sopbus  Haageusen  on  the  survey  of  Manchester  Harbor,  '-■_ 
chnsetts,  made  to  comply  with  provisions  of  river  and  harbor  "- 
proved  August  5,  1880. 

A  tracing  is  also  transmitted  showing  the  limits  of  the  imnro 
proposed  for  this  harbor  determined  by  the  survey. 

My  preliminary  report  on  this  harbor,  dated  November  20, 188 
all  the  material  facts  relating  to  this  harbor  and  the  reasons  w  . 
flnenced  me  in  recommending  the  survey.    The  only  new  facto  at  r 
which  have  been  revealed  by  the  accompanying  chart,  which  li;  ; 
prepared  from  the  sarvey. 

The  channel  from  the  roadstead  to  Proctor's  Point  is  every  wt  j 
feet  wide,  with  a  least  depth  of  M  feet  mean  low  water,  is  nnohs!  "• 
and  is  adequate  to  the  commercial  necessities  of  the  port.     At  P    , 
Point  the  first  important  obstruction  is  met  with,  which  eonsii  § 
submerged  ledge  of  rock  projecting  westward  from  the  west  sidet  g 
tor's  Point  and  extending  well  into  the  deep-water  channel,    i    \ 
ledge,  called  the  Bow  Bell,  crops  out  on  the  opposite  side  of  tl   \ 
nel  a  little  to  the  northward  and  westward  of  the  first  ledge.   ;: 
Proctor's  Point  to  the  "Narrows,"  a  distance  of  1,400  feet,  the 
rapidly  shoals  to  1J  feet  depth  mean  low  water.     It  is  but  slig 
fined  by  a  few  deep  and  disconnected  pools  in  which  the  depth 
from  4  to  5£  feet  mean  low  water.     From  the  "  Narrows  "  to  ttH 
wharves,  a  further  distance  of  2,500  feet,  approximately,  the  ba 
the  harbor  is  practically  bare  at  average  low  tide.     The  higl 
channel  in  this  last  reach  is  crossed  near  the  town  by  the  Boh 
Maine  Eailrond  (eastern  division)  on  a  bridge  which  is  provided 
draw  opening  98  feet,  wide  in  the  clear. 

It  is  recommended  Hint  a  dimincl  I'e  opened  iVoni  Proctor's  P 
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e  survey,  the  description  of  the  harbor,  and  the  obstructions  to  navi- 

.tiOD. 

Manchester  Harbor  is  in  the  collection  district  of  Gloucester,  Mass!,  of  which  Glou- 
iter  is  the  port  of  entry.  The  nearest  light-house  is  situated  upon  Baker's  Island, 
the  entrance  to  the  roadstead,  2J  miles  from  Proctor's  Point. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


report  of  mr.  8ophu8  haagen8en,  assistant  engineer. 

United  States  Engineer  Office, 

Boiton,  Mass.,  October  31,  1667. 

Colonel  :  I  have  the  honor  to  report  upon  the  survey  of  Manchester  Harbor,  Mas- 
rhusetts,  made  in  July,  lb87,  in  pursuance  of  your  instructions ;  also  to  submit  a 
Lp  of  the  survey  drawn  to  a  scale  of  1 : 3,000. 

topography. 

The  shore-Hues  shown  on  the  map  are,  with  a  few  additions  of  wharves  and  piers 
ilt  since  1851,  those  of  the  U.  S.  Coast  Survey  manuscript  map.  A  copy  of  this  on 
icale  of  1 :  10,000  was  obtained  and  enlarged  to  a  scale  of  1 : 3,000.  This  sheet,  used 
the  field  on  the  plane  table,  enabled  us  to  orient  stations,  and  to  establish  a  system 
ranges  for  the  soundings,  so  as  to  correspond  with  the  high-water  line. 

hydrography. 

The  area  covered  by  the  soundings  extends  from  the  8-foot  contour  of  the  outer 
adstead  up  to  head  of  tide- water  at  Knight's  Wharf,  and  is  about  230  acres.  Seventy  - 
e  lines  were  run,  aggregating  in  length  ti.8  miles,  upon  which  2,655  soundings  were 
ken.  Of  this  number  about  one-third  were  located  by  plane-table  intersections  from 
i table  shore  stations.  One  hundred  and  forty-four  borings  were  made,  principally 
.  the  ledge  off  Proctor's  Point  and  the  Bow  Bell,  of  which  a  special  map  was  made 

a  scale  of  1 :  500. 
The  soundings  and  borings  all  refer  to  mean  low  water. 

TIDES. 

The  range  of  tide  (mean  rise  or  fall)  was  assumed  to  be  the  same  as  for  Gloucester 
arbor  (8  miles  distant),  where  a  full  lunation  had  previously  been  observed  with 
lo  following  result: 

Feet. 

lean  rise  or  fall  of  tide 9.0 

Ixtreme  low  water  observed 1. 8 

extreme  high  water  observed 11.0 

To  determine  the  plane  of  mean  low  water,  eight  consecutive  high  and  low  waters 
cere  observed  on  a  tide-staff  set  in  the  channel  near  Glass  Head.  The  mean  was 
aken  of  every  two  consecutive  high  aud  low  waters,  giving  seven  values  of  mean 
ceau  level.  From  the  average  of  these  seven  values,  4.5  feet,  or  halT  of  the  mean 
ise  or  fall,  was  deducted  to  iiud  the  plane  of  meau  low  water  adopted  for  the  survey. 

The  bench-mark  established  is  shown  on  the  plan;  it  is  the  top  of  the  rail  of  the 
lastern  Railroad  at  the  draw-bridge,  and  is  15  feet  above  mean  low  water. 

DESCRIPTION  OF  THE  CHANNEL  AS  DEVELOPED  BY  THE  SURVEY. 

The  entrance  to  Manchester  Harbor  is  from  Massachusetts  Bay  through  the  main 
lip-channel  leading  to  Salem  Harbor,  which  it  leaves  one-fourth  mile  west  of  Baker's 
•land  lights:  +hence  I  mile  almost  due  north  to  the  renter  of  the  roadstead,  where 
lere  is  an  anchorage  three-fourths  of  a  mile  square  with  a  greatest  depth  of  6  fathoms 
■  mean  low  water.  This  roadstead  is  protected  on  the  south  by  Great  Misery  Island, 
i  the  west  and  north  by  the  mainland,  and  on  the  east  by  Gale's  Point,  Bam  Island, 
id  House  Island.    To  the  southeast  it  is  exposed. 
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Winthrop  Harbor  forms  part  of  Boston  inner  harbor,  and  is  only 
les  distant  from  the  main  ship-channel  by  a  navigable  channel 
%g  15  feet  at  low  water,  I  am  of  the  opinion  that  the  citizens  of  Win- 
>  are  entitled  to  relief,  aud  that,  therefore,  the  harbor  of  Winthrop 
irthy  of  improvement. 

ecommend  a  survey  of  the  harbor  at  an  expense  not  exceeding  $600, 
an  allotment  to  that  extent  is  asked,  provided  the  project  is  ap- 
ed. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Lieut  CoU  of  Engineers. 
he  Chief  of  Engineers,  U.  S.  A. 


i 


WINTHROP  AND  ITS  WATER  COMMUNICATIONS. 

tie  town  of  Winthrop  is  in  the  county  of  Suffolk,  State  of  Massachusetts,  npon 

«e  shores  a  large  and  flourish  ng  business  might  be  maintained,  which  wonld 

»  a  vital  relation  to  the  prosperity  aud  growth  of  the  country.    It  is  a  subject  of 

anal  as  well  as  local  interest.    The  many  advantages  of  a  sea-port  town  lie  in  the 

Dg  effected  in  the  transportation  of  materials  such  as  are  used  for  manufacturing 

totes,  and  would  be  particularly  so  in  the  case  of  Winthrop,  as  we  have  no  com- 

ieation  whatever,  except  one,  a  narrow-gauge  railroad  for  passengers  only.   The 

i  has  a  frontage  upon  the  sea  of  7  miles,  which,  if  it  could  be  made  available  by 

innel  sufficient  to  take  in  light-draught  vessels,  would  greatly  lessen  the  cost  of 

laterials  that  are  used  in  manufacture  or  building.    The  excavation  of  the  chan- 

it  is  believed,  could  be  done  at  a  trifling  cost  compared  with  the  benefits  to  be 

red. 

is  harbor  is  free  from  rocks  and  obstructions  of  every  kind ;  its  bottom  is  a  bed 

ud  some  5  feet  deep,  resting  upon  8andy  soil. 

e  harbor  is  well  sheltered  on  all  sides,  and  is  a  safe  place  for  anchorage  while 

ing  for  favorable  winds  or  tide. 

e  project  asked  for  is  the  making  of  a  channel,  so  as  to  have  a  depth  of  5  feet  at 

i  low  water,  with  a  width  of  75  feet. 

nthrop,  at  the  present  time,  is  growing  more  rapidly  than  any  other  town  in  the 

i.    The  following  will  show  the  increase  in  population  and  buildings  in  Winthrop 

i  during  the  past  years : 

ilation  in  June — 

8S0 2,050 

885(over) 5,000 

ber  of  dwellings  in — 

880 » 213 

885 558 

Increase 345 

is  does  not  include  stables,  stores,  hotels,  two  public  halls,  and  other  buildings 

sd  for  manufacturing  purposes. 

1874 — twelve  years  ago— there  were  430  parcels  of  land  in  the  town  of  Winthrop, 

tt  the  present  time  there  are  2,509  parcels.    There  were  at  that  time  168  owners; 

there  are  664.    The  number  of  public  streets  were  9 ;  now  there  are  29.    The 

wr  of  private  ways  then  were  16 ;  now  there  are  89.    At  that  time  there  were  131 

»;  now  there- are  619. 

3  following  is  the  increase  in  valuation  within  the  last  two  years : 

mal  estate  in — 

88tf $46,685 

t*5 59,950 

Increase 13,265 

estate  in — 

?83 1,784,595 

?85 2,193,500 

Increase 408,906 
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The  alio™  will  show  a  wonderful  progress,  aud  all  with  m  very  insufficient  tjilr 
communication.  Tlii'  pwwnt  narrow-gauge  nil  on  Hie  north  side  of  I  lie  town,  ■ 
those  persona  living  oli  the  south  side  have  In  resort  to  bargee.  Three  thousand  H 
of  coal  are  consumed  annually,  every  pound  of  which  has  t"  be  carted  from  & 
Bo-ton.  The  same  may  1ms  said  of  the  building  material  that  is  used  in  tbe  tM 
snch  an  lime,  timber,  bricks,  anil  granite.  All  this  heavy  material  has  to  be  cwd 
over  the  road,  which  very  natural  ly  increases  tbe  cost  at  least  10  per  cent. 

A  few  reasons  why  thin  chuniiid  should  be  constructed: 

Because  it  is  a  public  necessity  and  will  prove  of  great  advantage  to  the  to«n 

Becaaso  the  industry  of  the  town  demands  it,  winch  is  composed  at  tbe  pre 
time  of  carriers,  torpedo  manufacturers,  hftal  IWllMlll  1.  oanentOM  and  bnilifen,  vl 
wrights,  carriage  paiuters.  etc. 

Because  with  water  cnriiiiinuicalion  it  is  safe  to  predict  that  the  population 
taxation  would  he  dun  bled  in.stde  two  years. 

Because,  in  a  sanitary  point  of  view,  if  a  rhiniol  m  eat  through  the  flats  it  mi 
prove  a  natural  drain,  and  fairy  off  the  ret  use  matter  which  is  brought  in  b;l 
tide  and  left  to  rot  on  the  flats  to  the  detriment  of  tbe  health  of  the  inhabit*!1!. 

In  addition  to  the  hel'Lire-iucntamcd  reasons  why  irebopo  Winthrop  Harbor  "flll 
deemed  worthy  of  tlu;  improvement  ■■Iced  for,  wc  will  add  that  the  town  of  E«W 
whiob  adjoins  and  is  tributary  I"  Winthrop  fur  itH  water  couirauui cation,  C0DUi» 
population  nun  h  greater  than  the  latter  town,  and  is  joined  in  Winthrop  in  tbf|«i 
tiou  to  have  Winthrop  Harbor  ebanuel  made  available  for  commercial  pnrposd 

Edmund  S.  Eeid, 

Stephen  S.  Minn. 

Samubi.  G   Iitviv. 

Board  of Selectmen,  Town  of  m»H>rop,S* 


survey  of  wisthkor  harbor,  massachusetts. 

United  States  Engineer  Office, 
Boston,  Mass.,  November^, 
General:  In  compliance  with  instructions  contained  in  yonrW 
of  March  16,  1887,  I  have  the  honor  to  transmit  herewith  a  report' 
Mr.  Sophus  Haagenseti,  assistant  engineer,  od  the  survey  of  Wintt« 
Harlior,  Massachusetts,  made  to  comply  with  the  provisions  of  then* 
and  harbor  act  approved  August  5, 1S8G. 
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low  water,  and  its  excavation  will  require  the  removal  of 
iDic  yards  of  sand  and  soft  clay,  at  an  estimated  cost  as  follows : 

^•^ST    ^5-4,000  cubic  yards  sand  and  clay,  at  25  cents  per  cubic  yard $16, 000 

**^^*Kaie8of  engineering,  etc 1,600 

•^^ti^J , 17,600 

^^^  • 

*^K>IB>ropriation  of  $17,600  is  recommended  for  the  proposed  im- 
1^*  ^^»it.  The  population  interested  in  the  improvement  is  5,000  souls, 
d^"^  estimated  value  of  the  real  and  personal  property  represented 
"~  med  at  $2,260,000. 

tfully  invite  attention  to  the  accompanying  report  of  Mr.  S. 
,  assistant  engineer,  for  the  details  of  the  survey  and  the  gen- 
Qxiption  of  the  harbor  and  its  approaches. 
1^    Existing  commerce  of  the  harbor  is  nominal. 

"^  ^    >p  Harbor,  Massachusetts,  is  in  the  collection  district  of  Boston,  Mass.,  of 

ton  is  the  port  of  entry,  and  the  nearest  light-house  is  situated  upon  Long 
Boston  Harbor,  Massachusetts. 

"Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 


*** 


Lieut  Col.  of  Engineers. 


Chief  of  Engineers,  U.  S.  A. 


xieport  op  mr.  soph  us  ha  ag  en  sen,  assistant  engineer. 

United  States  Engineer  Office, 

Boston,  Mass. j  November  2,  1887. 

^OLONEL :  I  have  the  honor  to  report  upon  the  survey  ot  Winthrop  Harbor,  Massa- 
*^*setta,  made  in  April,  1887,  in  pursuance  of  your  instructions.  Also  to  submit  a 
*^p  of  tbie  survey,  drawn  to  a  scale  of  1 :  6000. 

TOPOGRAPHY. 

The  accompanying  map  is  reduced  from  the  original  plot  of  the  survey,  which  was 

*rawn  to  a  scale  of  1 :3000.    A  base-line  2,150  feet  long  was  measured  ou  the  beach 

Connecting  Point  Shirley  with  Great  Head.    Eight  trjangulation  points  were  located 

*^nd  occupied,  aud  from  these  the  details  of  the  survey  were  developed.    The  point  K 

^^>f  this  survey  is  the  same  as  the  United  States  Engineer  station  at  Great  Head  (also 
^J.  S.  Coast  Survey  A  point) ;  it  is  marked  by  a  square  stone  post.  By  sights  from 
^this  point  to  the  A  point  at  Governor's  Island  the  survey  was  connected  with  the  gen- 

"^eral  survey  of  Boston  Harbor. 

The  high-water  aud  wharf  lines  from  Bartlett's  Pier  to  Rice's  Wharf,  Snake  Island, 
And  part  of  Point  Shirley,  were  located  by  us ;  the  rest  of  the  high-water  line  shown 
**ou  the  map  is  drawn  in  by  enlarging  U.  S.  Coast  Survey  manuscript  map. 

HYDROGRAPUY. 

The  area  covered  by  our  soundings  extends  from  the  18-foot  contour  of  the  channel 
«outh  of  the  harbor  up  to  the  Pile  Bridge  at  Ocean  Spray,  and  is  about  350  acres.  A 
fan  of  twenty  lines  was  laid  out,  and  an  aggregate  leugth  of  13.1  miles  of  these  lines 
were  run,  upon  which  2,948  soundings  were  taken.  Of  this  number  503  were  located 
by  transit  intersections  from  shore  stations.  Nine  borings  were  made  in  the  channel 
east  of  Snake  Island. 

The  soundings  on  the  map.  selected  from  the  above,  refer  to  mean  low  water,  and 
are  expressed  in  feet  and  tenths ;  those  expressed  in  feet  and  quarters  are  taken  from 
the  United  States  Commissioner's  survey  of  Boston  Harbor  (A.  Boschke,  1861),  and 
also  refer  to  mean  low  water.  Two  of  the  lines  of  the  present  survey  were  extended 
ncross  the  ohanuel  .to  Apple  Island  Flats,  to  compare  with  United  States  Commission* 
er*H  map. 
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The  tidos  arc  the  same  as  for  Boston  lover  harbor,  viz: 

Mean  rise  or  fall  of  tide 

Extreme  low  water  observed .. 

Extreme  high  water  observed ,.. 

The  tide-staff  used  in  the  survey  was  placed  on  the  United  States  Whef 

The  bench-mark  is  a  copper  ping  in.  a  stone  post  350  fact  east  of  tbe  & 
Wharf  at  Lo  veil's  Island,  and  is  17  feet  abovh  mean  low  water. 

DESCRIPTION   OF  THB   KAKBOU   AN1>   118    APPHOACHXS. 

Winthrop  Harbor  ia  a  tidal  harbor,  mostly  tiats  in  elevation  '£  feet  abat 
water,  inclosed  by  the  high  hills  of  the  town  on  the  north  and  by  On 
Point  Shirley  on  the  oast.  This  triangular  at.  a  i-uutaiuH  about  35Qaan| 
Pile  Bridge;  north  of  this  there  is  about  110  acres  of  flats  ami  suit  mini 
Into  the  harbor. 

The  greatest  depression  in  the  flats  follows  the  easterly  shore,  becomes 
channel  1,500  feet  below  the  bridge,  and  conl  in  tit-*  to  <lvt.-|ii.*:i  mr  n  k-i^U- 
to  the  edge  of  the  flats  passing  between  Snukf  Isliinri  ami  Point  But 
last  1,600  feet  the  2-foot  channel  is  continue.;)-,  il.-rrx.-iiiii^  to  6  feet  at  ■ 
with  the  channel  limiting  the  harbor  on  the  south. 

To  the  west  of  Snake  Island  there  is  another  leaser  gully.  Bur  i  tig*  til 
to  consist  of  Band,  mud,  and  soft  clay,  to  a  depth  of  a  feet  below  mean 
Weat  of  Snake  Island  are  many  scattered  bowlders. 

The  flats  slope  abruptly  from  lorn  water  t  >  w  fret  depth,  and  from  t 
edge  of  the  1,500-  feet-wide  channel  between  WiuUirop  Harbor  and  Apple! 
This  ia  the  principal  water-way  for  the  large  tidal  basin  known  aa  Eaatl 
with  many  branching  channels  and  gullies. 

It  is  entered  directly  from  Broad  Sound  through  Shirley  Gut  with  15 
low  water,  and  connects  with  the  main  ship-channel  of  Boston  Harbor 
east  and  west  of  Apple  Island  ;  the  former  with  15  feet  at  mean  low  watet 
Roads,  1  mile  distant,  and,  the  latter  with  17  feet  at  mean  low  water  to  l 
channel,  2  miles  distant,  via  Apple  Island  and  Bird  Island  channels. 
Very  respectfully,  your  obedient  servant, 

SOPUDfl  Ha AG 
AnMm 

Lieut.  Col.  Geo.  L.  Gillbspik, 

Corpe  of  Engineer*,  V.  S.  A. 
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Mid  facilities  to  commerce,"  etc.  (Report  Chief  of  Engineers, 
kge  963.) 

own  of  Duxbary  covers  part  of  the  Kingston  Bay,  so  called,  and 
ted  in  the  report  of  the  local  engineer,  December  1, 1871,  that 
tioners  of  Duxbury,  in  asking  for  the  improvement  of  their  har- 
1  in  view  the  enlargement,  at  Splitting-Knife  Bar,  of  the  Miles 
h  Channel,  extending  westward  from  the  Gow  Yard  by  the  south 
T  Captain's  Hill.  Owing  to  the  small  amount  of  commerce  at 
,rves  located  on  Duxbury  Bay  proper,  to  which  access  was  given 
channel  on  the  east  side  of  Captain's  Hill,  and  the  small  draught 
'essels,  chiefly  in  the  fishing  trade,  which  entered  that  part  of 
bor,  and  for  other  reasons,  the  local  engineer  did  not  recommend 
movement  of  the  channel  leading  into  Duxbury  Bay,  which  waa 
ed  to  cost  $66,000. 

appropriation  of  June  10,  1872,  of  $10,000,  and  that  of  March  3, 
I  $10,000,  were  applied  in  the  South  Channel.  No  other  appro- 
is  have  been  made  except  for  the  improvement  of  Plymouth  Bay. 
:y  Bay  is  not  so  important  commercially  as  the  other  bays j  still 
.  good,  wide  channel,  affording  12  feet  depth  mean  low  water  to 
1  mile  of  the  principal  wharf,  and  affords  a  respectable  anchor- 
vessels  when  the  Cow  Yard  is  full.  If  the  channel  were  extended 
feet  depth  mean  low  water,  so  that  the  principal  wharf  of  the 
uld  be  reached,  it  is  believed  that  ail  the  trade  of  the  town  would 
eat  rated  there,  to  the  benefit  and  advantages  of  the  citizens,  and 
my  vessels  would  use  it,  by  which  freight  charges  would  be  re- 
on  coal,  lumber,  and  other  supplies,  which  form  the  principal 
articles  of  consumption  in  the  town. 

larbor  "is  worthy  of  improvement "  as  one  of  the  tributaries  of 
in  harbor  of  Plymouth,  Mass. 

;haunel  improvement,  for  which  an  estimate  was  given  in  1871, 
'd  from  the  wharf  on  the  south  side  of  Duxbury  Point,  in  the 
n  part  of  the  "harbor,  to  the  6-foot  curve.  It  was  2,000  feet 
►0  feet  wide,  and  6  feet  deep,  mean  low  water.  As  sixteen  years* 
apsed  since  the  survey  of  1871,  and  since  it  is  probable  many 
i  have  occurred  in  the  upper  harbor  of  Duxbury,  I  would  recoup 
hat  an  examination  be  made  of  the  existing  channel  inside  the 
urve  to  determine  the  •direction  to  be  given  to  the  improved 
1. 

allotment  recommended  for  this  purpose  is  $400. 
Tery  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Lieut  Col.  of  Engineers* 

3hief  of  Engineers,  U.  S.  A. 


survey  of  duxbury  harbor,  massachusetts. 

United  States  Engineer  Office, 

Boston,  Mass.,  November  28, 1887. 
&R al  :  In  compliance  with  instructions  contained  in  your  letter 
;h  16, 1887, 1  have  the  honor  to  transmit  herewith  a  report  by 
>hus  Haagensen,  assistant  engineer,  on  the  survey  of  Duxbury 
,  Massachusetts,  made  to  comply  with  the  provisions  of  river  and. 
act  approved  August  5, 1886. 
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The  accompanying  tracing  gives  the  details  of  the  iiutlia 
inatioit  of  the  existing  channel  through  the  inner  harbor 
inside  or  north  of  the  fi  foot  curve,  upon  which  is  located 
to  be  given  to  an  improved  channel  to  a  selected  wharf  at 

An  outline  tracing  of  Plymouth,  Kingston,  uud  Dnsbui_ 
bined,  is  also  transmitted,  to  render  intelligible  the  report 
engineer,  December  1,  1871.  (Report  Chief  of  Engineers 
963.) 

The  Cow  Yard,  inside  and  near  the  sea  entrance  to  these 
anchorage  common  to  all.  It  is  marked  by  the  Duxbury  Pic 
day  beacon,  and  has  in  places  a  depth  of  12  fathoms  at  meai 
Starting  from  this  common  ground,  the  improvements  macls 
eminent  in  past  years  have  been  to  the  southward  in 
Plymouth,  or  northward  in  the  direction  of  Kiugston. 

The  channel  leading  to  the  uortbward  through  Duxbuf 
never  been  improved,  though  the  conditions  of  protection 
an  outer  beach  are  as  favorable  as  iu  the  case  of  the  Plymo 
improvement 

Abreast  and  westward  of  Clark's  Island  the  Daxbary  Chi 
rates  into  two  channels.    The  Beach  Channel  is  broad  and 
close  to  tlie  beach,  and  has  its  depth  maintained  by  the  tida 
Back  River.    This  channel  is  remote  from  the  town,  and  has 
which  could  be  conveniently  converted  into  commercial  use 

The  westward  channel  is  also  amply  wide  and  deep  for  v 
iug  18  feet  to  within  one-half  mile  of  the  southern  end  of  the 
it  separates  into  two  branches,  the  eastern  brunch  teruiin 
6-foot  curve  below  Knapp's  Wharf,  and  the  western  termi 
same  curve  below  the  town  wharf.  In  the  Report  of  187 
was  submitted  for  connecting  this  eastern  branch  with  Kn 
at  a  cost  of  $06,000.  It  was  this  improvement  which  I  had 
wheu  the  preliminary  report  of  November  8,  1888,  was  subm 
inasmuch  as  the  property  upon  which  Knapp's  Wharf  is  * 
lately  changed  hands,  and  that  shore  will  no  longer  be 
inereial  purposes,  I  have  during  the  survey  examined  the 
which  the  town  is  built,  and  now  present  a  project  for  a  chi 
will  communicate  with  its  principal  wuarf. 


,e  si 


M 
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be  cost  of  transportation  of  such  articles  as  coal,  lumber,  lime,  and 
ling  materials,  which  enter  into  daily  consumption, 
espectfully  invite  attention  to  the  report  of  Mr.  Haagensen,  assist- 
engineer,  for  the  details  of  the  survey  and  for  the  general  descrip- 
of  the  harbor. 

cbnry  is  in  the  ooileotiou  district  of  Plymouth,  Mass.,  of  which  Plymouth  is  the 
>f  entry.  The  nearest  light-house  is  the  Duxbury  Pier  Light,  situated  in  the 
)fard  anchorage. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 


Lieut.  Col.  of  Engineers. 


le  Chief  op  Engineers,  U.  S.  A. 


report  of  mr.  sophus  haagensen,  as81stant  engineer. 

United  States  Engineer's  Office, 

Boston,  Mass.,  November  4, 1887. 

Lonel  :  I  have  the  honor  to  report  upon  the  survey  of  Duxbury  Harbor,  Massa- 
*tts,  made  in  August  and  September,  1887,  in  pursuance  of  your  instructions ;  also 
bmit  a  map  of  the  survey  drawn  to  a  scale  of  1 :  6000. 

TOPOGRAPHY. 

e  accompanying  map  is  reduced  from  the  original  plot  of  the  survey,  which  was 

n  to  a  scale  of  1 :  3000.    A  base  line  2,200  feet  long  vas  measured  from  Knapp's 

rf  eastward  along  the  shore  of  Powder  Point. 

arteen  triangulation  points  were  located  and  occupied,  and  from  these  the  details 

e  survey  were  developed.    The  point  Duxbury  Belfry  is  the  same  as  in  United 

is  Engineer's  Survey  of  1871  (and  of  the  U.  S.  Coast  Survey  map)  ;  by  sights  from 

station  t  j  South  Gurnet  Light  the  present  survey  was  connected  with  former  sur- 

'. 

ie  higb-water  line,  shown  on  the  map,  is  essentially  that  of  the  U.  S.  Coast  Sur- 

map,  the  only  change  being  a  dike  built  across  Bine  River,  which,  with  Knapp's 

.rf  and  some  scattered  points  of  the  high-water  line,  were  located  by  us. 

HYDROGRAPHY. 

e  area  covered  by  our  sounding  is  the  upper  northwest  corner  of  the  harbor,  and 
iuts  to  750  acres,  or  about  1±  miles  from  north  to  south  by  nearly  a  mile  from  east 
est,  so  as  to  include  the  main  channel  with  its  branches.  Sixty  ranges  were  es- 
shed  and  an  aggregate  length  of  28.6  miles  of  these  lines  run,  upon  which  *6,t>63 
dings  were  taken;  of  this  number  1,102  were  located  by  transit  intersections 
shore  stations.  Below  the  area  covered  by  the  soundings  the  channel  as  far  as 
)ow  Yard  was  "  swept ;  "  no  obstructions  were  found.  The  soundings,  expressed 
it  and  tenths,  refer  to  mean  low  water. 

TIDE8. 

tide-staff  was  set  in  the  main  channel,  and  by  eight  consecutive  high  and  low 
ir  observations  seven  values  found  for  mean  ocean  level.  From  the  average  of 
j  were  deducted  4.65  feet  (or  one-half  of  mean  rise  or  fall,  9.3  feet),  giving  mean 
water  level. 

jench-mark  was  established  on  Knapp's  Wharf  (shown  on  map)  and  is  a  drill- 
in  the  coping  stone  ;n  elevation  9.85  feet  above  mean  low  water. 

CURRENT  OBSERVATIONS. 

e  tracks  of  free  floats  set  adrift  near  the  wharves  were  followed  both  on  ebb  and 
tide.  The  velocity  of  current  is  almost  imperceptible  in  this  part  of  the  har- 
the  maximum  observed  being  .4  foot  per  second  on  half  and  three* quarter  ebb, 
.3  foot  per  second  on  three-quarter  flood.  Most  of  the  floats  on  the  ebb  tide 
ed  towards  the  main  channel,  although  some,  during  the  latter  part  of  the  ebb, 
?d  the  projecting  point  opposite  Knapp's  Wharf  and  followed  the  shore  southward. 
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description  of  cnunL 

The  entrance  to  Daibnry  Harbor  is  from  Cape  Cod  Bay 
channel"  leading  from  Gurnet  Light"  (or  *  dintaneo  M 
Light  in  tbe  Cow  Yard,  which  is  tbe  roadstead*  comssoa  Is 
Dmbnry  Harbors;  this  channel  rnna  due  weal,  i*  straight, 

and  passable  for  vessels  ef  the  deepest  draught.     Tba  Cow  Yard  is , 

three  fourths  of  a  mile  in  diameter,  aud  the  greatest  depth  ia  IS  Catnoma  at  low  si 

From  Duxbory  Pier  Light  the  main  chanuef  of  Dnxbnry  Harbor 

directioo,  tapering  from  a  width  of  600  feet  to  200  feet         "      " 

point  where  the  present  survey  began,  distant 

5)  miles  from  the  Gurnet.    About  midm     "~  ' 

ia  the  junction  with  tbe  Beach  Channel, 

the  drain  from  tbe  extensive  marshes  north  of  Powder  Point. 

From  tbe  initial  point  of  the  survey  the  18-foot  channel  is  eontloaoaiforS,MI 
the  12-foot  (from  %M0  to  200  feet  wide)  for  a  distance  of  5,008  feet;  th*  5-£so* 
extends  to  6,500  feet,  where  the  channel  through  the     " 


gan,  distant  -2*  miles  from  Dwxbwry  Pier  Lid 
midway  in  this  reach,  or  abreast  of  dark's  It 
annel,  which  carries  off  the  wator  ef  Back  I 


s'w^srt 


hundred  feet  north  of  the  initial  point  a  10-foot  chance 

north  to  a  distance  of  3,500  feet.    At  3,800  feet  the  6-foot  channel  ateps,  si 
there  are  many  "pot-holes"  with  6  feet  depth  between  this  point  ana  the  1 
Landing,  7,400  feet  distant.  J 

Outside  of  tbe  above-described  channel  the  surveyed  area  is  mod -flats  inuM 
age  elevation  of  mean  low  water,  running  almost  entirely  dry  at  an  extramh 

Borings  made  in  1871  show  these  flats  to  consist  of  sand  and  mod  overlying  hi 
clay,  which  latter  was  struck  in  the  following  depths :  5(  feet,  11}  feet,  H  ft*i 
1  feet  below  mean  low  water  in  fonr  representative  sections  of  this  part  of  tos  hi 


bor. 

The  survey  shows  no  change  in  the  channels  o, 
and  by  U.  B.  Coast  Survey  of  1867  and  lBTd. 

Very  respectfully,  your  obedient  servant, 


flats,  as  developed  by  survey  ofti 
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By  act  Jane  10, 1872,  an  appropriation  of  $5,000  was  made  for  the 
provement,  which  sum  was  expended  in  1872-73  in  the  complete  re- 
"  of  Channel,  Mayo,  Bay,  Lobster,  and  Lump  fish  rocks, 
survey  of  1871  only  covered  that  portion  of  the  upper  bay  which 
8  north  of  "  Deep  Hole,"  about  1  mile  from  the  town  wharves, 
obstructions  of  which  mariners  now  complain,  in  addition  to  those 
"  ned  in  report  of  1871,  are  the  sand-shoals  in  the  lower  bay  (all 
wn  bowlders  near  the  channel  have  been  removed)  at  the  en- 
and  inside,  opposite  Billingsgate  light-house, 
ink  the  harbor  "  worthy  of  improvement,"  and  respectfully  recom- 
that  the  portion  of  the  harbor  surveyed  in  1871  be  re-examined 
the  view  of  ascertaining  the  changes  which  have  taken  place  since 
M  survey,  and  that  special  surveys  be  made  of  the  two  shoals  between 
Hngsgate  light-house  and  the  deep  water  of  the  outer  bay.    The  ob- 
f^  of  the  first  is  to  make  an  estimate  for  a  channel  with  6  feet  depth, 
)pa  low  water,  to  the  town  wharves,  and  of  the  second  for  providing 
■Entrance  12  feet  deep,  mean  low  water,  for  the  mackerel  fleet,  to  a 
toe  harbor  of  refuge  in  the  inner  harbor  at  all  stages  of  the  tide. 
Khe  cost  of  the  survey  is  estimated  at  $1,500.    An  allotment  of  that 
cat  for  the  purpose  indicated  is  respectfully  recommended. 
A.  sketch*  plan  of  Welifleet  Harbor  is  inclosed  herewith. 
Very  respectfully,  your  obedient  servant, 

O.  L.  Gillespie, 
Lieut  Col.  of  Engineers. 

the  Chief  of  Engineers,  U.  S.  A. 


subvey  of  wellfleet  harboe,  massachusetts. 

United  States  Engineer  Office, 

Boston,  Mass.,  November>28, 1887. 

General  :  In  compliance  with  instructions  contained  in  your  letter 
ted  March  16,  1887, 1  have  the  honor  to  transmit  herewith  a  report 
Sir.  Sophus  Haagensen,  assistant  engineer,  on  the  survey  of  Wellfleet 
ii'bor,  Massachusetts,  made  to  comply  with  the  provisions  of  the  river 
d  harbor  act  approved  August  5, 1886. 

A.  tracing  of  the  chart  prepared  from  the  survey  is  also  transmitted, 
on  which  are  drawn  the  limits  of  the  improvement  proposed  for  the 
rbor. 

Wellfleet  is  situated  on  Gape  God  Bay,  on  the  south  shore  of  the 
Qjnsula  of  Gape  God,  12  miles  southeast  of  Provincetown  Harbor.  It 
bbe  best  and  most  sheltered  harbor  on  the  cape,  except  that  of  Prov- 
letown,  and  is  the  resort  of  the  principal  mackerel  fleet  of  the  coast, 
lich  fleet  numbers  over  one  hundred  vessels,  besides  of  other  fisher- 
ftn  whose  sail  vary  in  number  and  kind. 

the  catch  of  fish,  one  year  with  another,  averages  20,000  barrels,  at 
estimated  valuation  of  $100,000. 
The  harbor  is  divided,  practically,  into  two  parts : 
tftrst.  The  inner  harbor,  which  includes  the  part  north  of  Smalley's 
tr,  and  is  known  as  the  Deep  Hole  anchorage,  from  which  the  car- 
es are  lightered  to  the  wharves  of  the  town.  This  anchorage  is  com- 
>tely  protected  and  safe,  as  the  bounding  shores  are  all  above  the 
rhest  water  level.  The  area  included  within  the  6  foot  curve  is  900 
•es,  and  is  distant  3,700  feet,  at  the  nearest  point,  from  the  town 

#  Omitted.  " 
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Tonnagt  wspIojreiL 

Own.     1      He 

•j!bk          : 

*MI    L| 

apectfally  suggest  that  Ibo  year  ending;  June  30,  16; 
ixliinj;  itiUT<:st!iiiinl  |>rrxliiulsiirci'.()[ii:cruMl.  To  show 
I  append  the  following  i 

CafcA  of  macktrel. 


t  ofsa.lt  received  would  he  correspondingly  large. 
Simeon  At  woo  p, 

Deputy  Co  tin  tor. 
nd  tne  lirurest  light- 

iwet  fully,  your  obedient  servant, 

G.  L.  GlLKEBPIE, 
Lieut.  Col,  of  Engineers- 
v  Engineers,  U.  8.  A. 


t  of  mr.  sophcs  haaqensen,  assistant  engineer. 

United  States  Engineer  Office, 
Boato  n,  Ma**.,  November  11, 1887. 
e  the  honor  to  report  upon  the  survey  of  Wellfleet  Harbor,  Hassa- 
September  and  October,  1837,  in  pursuance  of  your  instruction*  ; 
up  nf  the  survey  drawn  to  a  scale  of  1 :  20,000. 

TOPOGRAPHY.  ■ 

:)g  map  is  reduced  from  the  original  plot  of  the  but  rev,  which  wns 
f  1  :5,000.  A  base-line,  5,580.6o  feet  Ii.di;  was,  in-nsinwi  from  Mer- 
iward  along  tho  beach  toward  Herring  Kiver.  Twenty-two  trian- 
E-ro  located,  of  which  nine  were  oeeupied,  and  from  these  two 
ueu  triuugulation  angles  were  meaattrod  ;  the  man  important  wire 

line  is  essentially  that  of  the  U.  8.  Coast  Survey  map,  1851,  with 
harvest  in  Well  fleet  and  the  shore-line  ni'  IJiiliiij;suii.i«  Is-Iand.  Tbe 
.neb  reduced  in  size,  and  has  been  beuli-u  ( .>  r  In-  e:t-(  ward  since  1851 
iu  outer  Billingsgato  Island  (former  si  to  of  the  Hfltlt  llfllWl)  has  now 
ho  highest  part  of  the  remains,  dry  .i  I  lutli'-siile  ( Sunken  Island), 
t,  poStlon  In-iSBI. 


of  )L*tt*  Sr*fi  I 
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harbor  is  well 
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Tb*r  V/wer  harbor  it  wefl  aisno:  ml  acaiast  eas;  wia£t  by 
Ut  in  the  other  dmeskm  avaea  exposed,  esp&eaally  as  1 
when  evee  BfHinjgqgate  I*2aad  i*  ©raAo^ti 

TV;  krwer  harbor  has  two  basis* :  Basis  1. 
Island  £boal ;  bau  2.  betweea  Lirateoa 

The  *  pper  hirW  ha*  two  hasim  :  Baas  X 
Oronod;  basin  4t  or  Deep  Hole,  betaee*) 
shoaling  towards  the  wharves. 

The  channel  from  Cape  Cod  Ba y  through  Stony  Bar  to 
from  the  l&-foot  enrve  on  tike  outside,  to  the  l*-foot  bole  iu 
boo?  on  the  bar  u  half-way  between  the  lS-foot  depths. 
wharves  in  town  U  6  miles,  measured  on  the  ayi*  of  the  §hi 
loot  channel  through  Stony  Bar  of  a  least  width  of  TOO  fe 
not  lea*  than  1,400  feet  wide.  Basin  1  is  on  the  12  foot  cu 
4,(M)  feet  in  length.  The  greatest  depth  found  is  21  feet. 
15  feet  at  mean  low  water.  From  this  basin  three  danger* 
l£72->73,  Ti» : 

Channel  Rock,  having  only  1.?  feet  water  over  it  at  mean 
having  only  AJb  feet  water  over  it  at  mean  low  water,  an 
only  3,5  feet  water  over  it  at  mean  low  water. 

'J Tie  channel  between  Basin  1  and  2  is  the  one  most  compl 
rani  in  a  northwesterly  direction  to  a  line  between  Billings 
red  bnoy  at  the  extremity  of  Lientenant  Island  Shoal :  thii 
wharves;  2,000  feet  below  the  baoy  is  the  most  difficult  pi; 
-of  300  feet  on  the  12-foot  contours,  and  14  feet  depth  can  be 
nel,  which  deepens  rapidly  above ;  half-way  to  the  bnoy 
mence* ;  off  the  red  bnoy  the  depth  is  27  feet  at  mean  low  i 
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nile,  where  tbe  < 

The  lower  half  of  tt 

th  in  Deep  Hole  is  13  feet,  uu<l  the  U-foot  contour  extends  t 
itml  Wharf.  With  exception  of  one  ■•  pot  hole  "  one-liulf  t 
not  to  exceed  7  feet  at  HMD  low  water,  the  1U1.1  shoal  % 

d  the  west,  and  Town  Crook  on  the  east,  empty  into  the  head 
]g  large  An-.au  of  salt,  marshes  in  the  town. 

ion  Of  the  di-vi'Uipnii'iit  of  detuth  by  more  nuineroiiH  sounding 
L  the  npper  U arbor  l-iiii  lie  seen  by  i-omjiariaoii  with  former  m'rv 
jtailed  surrey*  of  the  burs  in  tin-  lower  harbor  (not  snr 
icable  chann^h   rhroiiuli   them  uf  ■inch  widths  and  depth 

tfnlly,  your  obedient  serrant, 

SOPIICS  llAAGE     "l 

4mMmi 

.    L.    GlLLE 

of  Engineer*.  V.  8.  A. 
—31 
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V  OF  MAJOR    WILLIAM  B.  LIVBBMOBB,  C0BP8   OF   ESGIXEERS, 

ER   IN  TEMPORARY  CHARGE,  FOR   THE  FISCAL     YEAR    EXDIXI! 
:ll»,  lo53,   1,  WITH  OTHER  DOCCMJCNT&  RELATIXtl  TO  TH&  WORKS. 

IMPROVEMENTS. 

or  of  Refuge  at  Hyannis,  Mas-  10.  Removal  of  Oman  -hu d»l  Shoal,  Prov- 

:busetta.  idence  River.  Rhode  Inland. 

or  of  Refuse  ut  Nantiickut,  Sins-  11.   Ni-w|n-ir(  Hrirl.t.r.  Klimli'  Island. 

•husette.  ,  12.  Harbor  of  Refuge  at   Block   I.ilnml, 

d's  Holl  Hurbor,  Aliwaaolnisetts.  Rtiudu  Island. 

'ham  Harbor,  Massachnaette.  13.  Littlo     Narragansntt      Bay,     Bhode 

port  Harbor,  Massa  elm  setts.  Island  and  Connecticut. 

ton  River, Massachusetts.  14.  Pawcatuck  River,  Bhode  Island  and 
-en  River,  Bhode  Island.  Connecticut. 

ticket  River,  Bhode  Island.  15.  Harbor  of  Rofoge  at  Stoniogtoo,  Coa- 
idence  River,  iind  Narragaosett  nectieut. 

y,  Rhode  Ialaud. 

EXAMINATIONS  AND  SURVEYS. 

Bedford  Harbor,  Massachusetts.   [  IT,  Taunton  River,  Massachusetts. 


Engineer  Office,  U.  S.  Army, 

Newport,  B.  I.,  July  2, 1888. 
I  have  the  honor  to  submit  herewith  annual  reports  for  the 
ding  June  30, 1888,  for  river  and  harbor  works  temporarily  in 
rge. 

office  was  assisted  during  the  year  by  Assistant  Engineer  Ed- 
arrish ;  by  Assistant  Engineer  Frank  I.  Angell  from  July  21  to 
,  5, 1887,  and  by  Assistant  Engineer  John  H.  Rostock  from 
;  6, 1887,  to  Jane  30, 1888. 
7ery  respectfully,  yonr  obedient  servant, 

•  W.   R.  LlVERMOHE, 

Major  of  Engineers. 
Chief  of  Engineers,  U.  9.  A. 
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HARBOR  OF  REFUGE  AT  HYANMS,  MASSACHUSETTS. 

The  harbor  ofHyaunis  lies  on  the  south  shore  of  the  peaimdl 
Cape  Cocl,  about  1.5  miles  to  the  westward  of  the  heel  of  the  cape, 
is  an  iuiportaut  harbor  of  refuge. 

The  mean  rise  and  fall  of  the  tide  is  about  3}  feet. 

ORIGINAL  CONDITION. 

Before  improvement  it  was  an  open  roadstead,  exposed  to  sootb 
storms. 

PLANS  OF  IMPROVEMENT. 

In  the  years  1S27-1S33  a  breakwater  of  riprap  grauite  1,170  feetki 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  entru 
to  which  has  a  depth  of  about  15£  feet.  In  the  years  1852-1882  eiti 
Rive  repairs  were  made  in  increasing  the  width  of  its  base  and  the  silt 
the  stone  forming  its  sides  and  top. 

The  depth  of  water  inside  the  breakwater  is  insufficient  for  u 
vessels  that  seek  the  harbor  for  refuge,  aud  Colonel  Elliot's  project! 
the  improvement  of  the  harbor,  published  in  Che  Keportof  the  Chid 
Engineers  for  1885,  volume  1,  pa  gesijiiOmidGHMJl'l,  contemplated  drw 
iug  the  area  protected  by  the  breakwater  to  a  depth  of  15A  feet  at  iim 
low  water. 

AMOUNT  EXPENDED  AND   RESULTS  TO  JUNE  30,  1887. 

TheamountexpendedonthisworkuptoJane30, 1887,was$124,lG3.l 
The  breakwater  had  been  completed  according  to  the  original  j 
and  the  subsequent  plans  for  strengthening  it,  and  the  loj-foot  a 
age  area  had  been  increased  by  about  two  acres. 
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WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
the  dredging  to  a  depth  of  15$  feet  in  the  area  limited  on  the  west 
r  a  line  running  due  north  from  the  western  end  of  the  breakwater  and 
t  the  north  by  a  line  running  parallel  to  the  breakwater  and  dis- 
nt  1,500  feet  from  it,  leaving  a  berm  of  100  feet  along  its  northern 
ie. 

>ERATIONS  CONTEMPLATED  FOR    THE  FISCAL  YEAR  ENDING  JUNE 

30, 1889. 

The  execution  of  the  project  above  referred  to,  of  deepening  the 
ichorage  area  inside  the  breakwater,  will  be  continued. 

Byannis  Harbor  is  in  the  Barnstable  collection  district,  and  Barnstable  is  the  nearest 

rt  of  entry.    The  amount  of  revenue  collected  at  Barnstable  in  the  last  fiscal  year 

is  $570. 02. 

rhe  main  value  of  the  harbor  is  for  a  harbor  of  refuge.    The  nearest  light-house  is 

fannis  Light ;  the  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford, 

us. 

Money  statement. 

Jy  1,  1887,  amount  available $9,194.40 

Jy  1. 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $3,369. 11 

ilyl,  18*8,  outstanding  liabilities 355.08 

jy  1, 1888,  amount  covered  by  existing  contracts 5, 449. 39 

9, 173. 58 

ily  1,  1888,  balance  available 20.82 

nount  appropriated  by  act  of  August  11, 1888 10,000.00 

nount  available  for  fiscal  year  ending  June  30,  1889 10, 020. 82 

Amount  (estimated)  required  for  completion  of  existing  project 25,  €62. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  25, 662. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.                                                             ' 


COMMERCIAL  STATISTICS. 
[Furnished  by  Mr.  A.  F.  Lothrop,  Hyannia,  Mass.] 

IMPORTS. 

*al tons..  8,071 

?ain bushels..  125,000 

Hck 25,000 

amber ; feet..  1,250,000 

mo barrels..  300 

EXPORTS. 

ed  fish Barrels..  800 

VESSELS  IN  HARBOR  DURING  THE  YEAR. 

tiling 1,400 

225 
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HARBOR  OP  REFUGE  IT  XAVTUCKET,  MASSACHUSETTS. 

Nantucket  Harbor  is  the  only  one  between  the  hntan  of  Hart 
Vineyard  (Vineyard  Haven  and  Bdgartown)  and  ProvineetowB,  • 
tanee  of  about  10U  miles,  except  tne  small  harbor  of  Hyaanis,  m 
other  (tie  north)  side  of  Nantucket  Sound,  tne  navigation  of  wkk 
intricate  and  dangerous  by  reason  of  iinaniaimii  tHt'i  Saatn 
Harbor  has  deep  water  inside,  and  the  object  of  the  im|nimiial| 
make  it  a  harbor  of  refuge  for  vessels  plying  between  ports  north: 
south  of  Cape  Cod,  estimated  to  be  30,000  annually.  In  the  mani 
to  Congress,  on  which  the  first  appropriation  tor  this  harbor  of  raj 
was  based,  it  was  stated  that  more  than  500  hi  mm  In  had  been  wred 
in  the  vicinity  of  the  island. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

-   ORIGINAL  CONDITION. 

Before  the  commencement  of  the  present  work  there  was  a  sk 
about  1J  miles  in  width  outside  the  entrance,  through  which  shoal ' 
channel  or  line  of  best  water  was  only  about  G  feet  deep  and  f 
crooked  and  subject  to  changes  in  location. 

PLANS   OP   THE  WORKS. 

The  present  approved  project  is  to  construct  jetties  of  riprap  n 
projecting  from  either  side  of  the  present  entrance  to  the  harbor, 
the  purpose  of  concentrating  the  strength  of  the  tidal  currents,  and 
cavating  a  channel  of  15  feet  depth  by  scour,  and  at  the  places  wh 
the  full  depth  required  will  not  be  reached  by  this  means  to  compl 
the  work  by  dredging.  A  plan  of  the  works  may  be  found  iu  the 
port  of  the  Chief  of  Engineers  for  1885,  volume  1,  page  578. 


AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30,   1887. 
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tiering  and  leaving  the  port  at  night.    In  order  to  avoid  this  danger 
k  fer  as  possible,  a  temporary  light  has  been  established  at  the  end  of 
JBt  jetty,  which  has  been  faithfully  maintained  daring  the  year. 
Mr.  C.  O.  Abell  was  local  inspector  of  the  work  of  the  construction 
Bthe  east  jetty. 


*o 


KJNT  EXPENDED  DURING  THE  LAST    FISCAL  YEAR  AND   RESULTS 

TO  JUNE  30,  1888. 

*the  amount  expended  during  the  last  fiscal  year,  including  liabili- 
m  outstanding  June  30, 1888,  was  $7,618.92.  The  construction  of  the 
0kt  jetty  was  continued  and  fully  completed  to  a  distance  of  about  385 
H&  from  the  initial  point  on  the  shore,  and  the  foundation  was  laid 
fed  the  jetty  partially  completed  for  an  additional  distance  of  200  feet, 
nring  the  fiscal  year  2,041.5  tons  of  stone  were  placed  in  the  jetty. 

WORK  REQUIRED  TO   COMPLETE  THE  EXISTING  PROJECT. 

^The  work  required  to  complete  the  existing  project  is  the  completion 
the  east  anil  west  jetties,  and  the  excavation  by  dredging  of  so  much 
the  channel  as  may  not  be  excavated  by  tidal  scour. 

■■BRATIONS  CONTEMPLATED  FOR    THE  FISCAL  YEAR  ENDING    JUNE 

30,  1889. 

Jt  is  proposed  to  continue  the  construction  of  the  east  jetty  as  far  as 
4B  available  funds  will  permit. 

Nantucket  is  in  the  Nantucket  collection  district,  and  is  a  port  of  entry.  The 
fctfmnt  of  re  venae  collected  at  Nantucket  in  the  last  fiscal  year  was  $40.15.  The 
Ine  of  the  harbor  is  mainly  as  a  harbor  of  refuge.  The  nearest  light-houses  are 
4>iucket  Cliff  and  Brant  Point  lights.  The  nearest  fortification  is  the  fort  at  Clark's 
€nt,  New  Bedford,  Mass. 

Money  statement 

ly  1,  1887,  amount  available $13,468.23 

1y  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

riabilities  outstanding  July  1,  1887 $6,926.68 

ly  1,  1888,  outstanding  liabilities .* 692.24 

Iv  1, 1888,  amount  covered  by  existing  contracts 5, 849. 31 

13,468.23 

ciount  appropriated  by  act  of  August  11,  1888 20,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 230, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[Fumiahed  by  Mr.  Albert  A.  Gardner,  collector  of  customs,  Nantucket,  Haas.] 

IMPORT8. 

Nil tons..  6,830 

i-aiii bushels..  15,000 

*rar barrels..  4,500 

*y ., tons..  180 

»mber feet..  2,000,500 

*ick 320,000 

*nc barrels..  1,050 

tment do 320 

«od cords..  680 

»lt bushels..  1,000 

£neral  merchandise tons..  4,006 


nranxxETr  of  hazboc  or  wooes  1 


This  hater  is  am  the  north  aide  «f  TlmrrarK  Ssodud  is  dm* 
h*t»  Great  Harbor  sad  little  Harbor.    The  few  Wood's  HoII  ii  i 
Ito  the  adjoining  strait,  which  eaaaeats  Yiarvnrd  Soond  si 
y.    The  art* of  the  works ia  Gnu  Harbor.  Woods  M 
TheamarMeaadfiUIofcfaetide»aaa«t2feet. 

oeigcux,  cosomew. 

Before  the  hwnroTianr&t  the  site  of  the  present  works  was  a  <■ 
minyd  point  of  bwd  extending  from  the  shore  of  the  harbor. 

PXJUCS  OF  DtrSOTEVKST. 

The  adopted  project  for  the  improvement  of  Great  Harbor,  Woal 
HoII,  waa  for  the  coostroeboo  of  rctaining-walU  on  the  shore,  a  K 
low  pier  and  wharves  for  the  use  of  the  United  States  Fish  Coj 
aod  to  serre  also  as  a  coaling  station  for  Tcasetsof  the  Re  venae  Hii 
and  other  branches  of  the  public  service,  and  as  a  baibor  of  ref 
A  plan  of  tbe  works  ma y  be  fosnd  in  the  Report  of  the  Chief  of  E 
neers  for  18*4,  vol.  J,  page  59*.  Also,  for  tbe  removal  of  a  daagt 
rock  io  tbe  strait  of  Wood's  Holl. 

AJtOCM   EXPENDED  AND  RESULTS  TO  JT3E  30,  1SS7. 

The  amount  expended  on  these  works  to  Jane  30, 1SS7,  was  $9VX 
Tbe  retaining  and  pier  walls  and  the  dredging  of  the  interior  of  tl 
hollow  pier  and  tbe  berths  for  public  vessels  had  been  completed,  a 
all  the  wharves  as  projected  had  been  completed,  except  a  small  ftoiefl 
of  planking  on  thecoal-wbarf  extension.  The  dangerous  rocks  in  tt 
strait  bad  been  removed,  and  the  small  amount  of  dredging  ' 
of  tbe  coal-wharf  extension  had  been  completed. 
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OPERATIONS   CONTEMPLATED   FOB  THE  FISCAL  YEAB  ENDING  JUNE 

30, 1889. 
No  work  is  proposed  for  the  fiscal  year  ending  June  30, 1889. 

-  .    Wood's  Holl  la  in  the  Barnstable  collection  district.    New  Bedford  is  the  nearest 
of  entry.    The  amount  of  revenue  collected  in  the  last  fiscal  year  was,  at  Barn- 
le,  9370.02,  and  at  New  Bedford,  $58,866.60.    The  nearest  light-house  is  Nobska 
ht ;  the  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1,  1487,  amount  available 9451*16 

July  1, 1688,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887 451.16 


COMMERCIAL  STATISTICS, 
f Furnished  by  A.  P.  Shriverick.  Wood's  Holl,  Mam.] 
The  receipts  and  shipments  by  vessels  have  been  about  as  follows  during  the  past 


Cargoes  of  coal  aggregating  6,000  tons 25  to  90 

Cargoes  of  spiles,  wharf  material,  etc 4 

Cargoes  of  lumber 4 

Cargoes  of  barrels 4 

Cargoes  of  completed  fertilizer,  phosphate,  rock,  brimstone,  nitrate  of  soda, 
fish  scraps,  and  other  materials  used  in  the  manufacture  of  fertilisers,  ag- 
gregating about  25,000  tons 75 


C  4. 

IMPBOVEMENT  OF  WABEHAM  HARBOR,  MASSACHUSETTS. 

This  harbor  is  an  estuary  at  the  head  of  Buzzard's  Bay.  The  object  of 
the  improvement  is  to  deepen  and  widen  the  channel  leading  from  Buz- 
zard's Bay  to  Wareham,  the  industries  of  which,  and  of  several  towns 
in  the  vicinity  with  which  it  is  connected  by  rail,  are  chiefly  the  manu- 
factures of  iron,  and  depend  largely  on  transportation  by  water  of  the 
material  used  therein.  The  commerce  of  Wareham  is  carried  on  in  sail- 
ing vessels,  and  the  channel  is  to  be  made  a  beating  channel  for  such 
vessels. 

Another  object  of  the  improvement  is  the  raising  of  Long  Beach,  over 
which  the  sands  from  the  bay  were  washed  into  the  harbor.  The  mean 
rise  and  fall  of  the  tide  is  4  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water,  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand  spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

PLANS  OF  IMPROVEMENT. 

The  original  approved  project  of  1871  for  the  improvement,  and  its 
subsequent  modifications,  provides  for  a  channel  250  feet  wide  and  10 


iratttr  for  tW  dmtpK  at  Hjaa 

trmm*.  t  U  ptuki  hi  tW  latter  phee.  vfcsrk  i 

ft*  ««,  W»d  II III  17*  Ibr      !■■!!    I 
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bong  Beach,  and  the  farther  building  up  of  Long  Beach  by  the  con- 
struction of  sand  fences. 

OPERATIONS  CONTEMPLATED  FOR    THE    FISCAL  YEAR  ENDING  JUNE 

30,  1889. 

It  is  proposed  to  devote  the  remainder  on  hand  July  1, 1888,  to  the 
ompletion  of  the  channel  for  one-half  its  proposed  width  as  far  as  the 
kinds  available  will  permit  and  to  the  building  up  of  Long  Beach. 

Wareham  is  in  the  New  Bedford  collection  district.  New  Bedford  is  the  nearest 
>ort  of  entry.  The  amonnt  of  revenue  collected  at  New  Bedford  in  the  last  fiscal 
'ear  was  $58,865.60.  The  nearest  light-bouses  are  Bird's  Island  and  Wing's  Neck 
ights.     The  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement 

filly  19 1887,  amount  available $10,295.96 

Tilly  1, 1888,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1, 816. 50 

raly  1, 1888,  outstanding  liabilities 503.99 

Tilly  1,  1888,  amount  covered  by  existing  contracts 7, 975. 47 

10,295.96 

Lmount  appropriated  by  act  of  August  11,  1888 4,000.00 

[Amount  (estimated )  required  for  completion  of  ex  isting  project 12, 236. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    12, 236. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[Furnished  by  Mr.  6.  C.  Tobey,  Wareham,  Mass.,  1887.] 

Arrivals  and  departures  of  vessels  annually 400 

Merchandise  received  and  shipped,  tons 65,000 


c5. 

IMPROVEMENT  OF  WESTPORT  HARBOR,  MASSACHUSETTS. 

WeStport  Harbor  is  an  estuary  of  a  bay  lying  between  Narragansett 
Bay,  Rhode  Island,  and  Buzzard's  Bay,  Massachusetts.  The  site  of  the 
work  is  on  Horse  Neck  Point  (the  north  side  of  the  entrance  to  the 
harbor). 

ORIGINAL   CONDITION. 

Before  the  commencement  of  the  improvement  the  site  of  the  present 
work  was  a  point  of  sand  forming  the  northern  and  eastern  boundary 
of  the  entrance  to  the  harbor,  and  subject  to  erosion  by  the  sea  and  tides. 

PLANS   OF  1MPROVEMEMT. 

The  project  for  the  improvement  of  Westport  Harbor,  approved  by  the 
Secretary  of  War  February  23, 1887,  is  to  construct  wooden  jetties,  filled 
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with  stone,  at  the  erfd  of  Horse  Neck  Point,  to  stop  the  wearing  of  tb 
point;  the  number  and  spacing  of  the  jellies  to  depend  on  the  pricef 
which  the  work  is  let. 

OPERATIONS    DCRrSG    TUK    LAST    FrSCAL    YEAK. 

The  available  funds  were  sutiicieut  to  construct  but  one  jetty. 

The  work  of  the  construction  of  the  jetty  on  Horse  Neck  Point, 
was  commenced  Jane  22,  1887,  was  completed  July  28.    Mr.  bit,-: 
Hamitton  was  the  local  inspector  of  the  work. 

YVORK    REQUIRED   TO  COMPLETE   THE   EXISTING    PROJECT. 

The  completion  of  the  jetty  referred  to  above  finished  the  work  M 
as  projected. 

OPERATIONS    CONTEMPLATED   FOR   THE    FISCAL   TEAR     ENDING  J 

30,  1889. 

No  work  is  proposed  for  the  fiscal  year  ending  June  30,  1889. 

YVeetport  Harbor  i*  in  the  New  Bedford  L-ulloclion  district.  Xew  Bedford  k Ih 
neaxet<t  port  of  entry.  The  amount  of  revenue  collected  it  V«w  Bedford  iu  tbilii 
fiscal  year  was  f."vH.Sii.".,>-i.  Tin-  rj.'iir^-;  liglir-boHie  in  West  Island  Light.  Til. 
eat  fort1  Ilea t ion  It  thi>  fort  nt  Clark's  Point,  New  Bedford.  Masa. 

Money  statement. 

July  1,  t£87,  uuiuunt  available ff>M 

July  I,  18B8.  amount  Ktataimi  during  fiscal  rear,  exclusive  of  liabilities 
outstanding  July  1.1687 f* 


C  6. 

IMPROVEMENT  OF  TAL'STON  IIlVEtl,  MASSACHUSETTS. 

This  river  rises  iu  Norfolk  County,  Mass.,  and  empties  into  Mount 
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»  ship-yard ;  a  channel  80  feet  wide  (100  feet  at  the  beqds)  and  11 
t;  deep  from  the  ship-yard  down  to  and  through  the  Needles  and 
igg's  Shoal;  thence  to  Berkley  Bridge  a  channel  of  the  same  width 
1 12  feet  deep.  From  Berkley  Bridge  to  the  deep  water  at  Dighton 
%  channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are 
imated  from  high  water.  The  ledge  which  crosses  the  bottom  of  the 
©r  at  Peter's  Point  and  the  numerous  bowlders  which  lay  on  the  bot- 
aand  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be  re- 
ared. 

&  plat  of  the  river  showing  the  improved  channel  was  published  in 
*  Annual  Beport  of  the  Chief  of  Engineers  for  1884,  page  606. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

[he  amount  expended  on  the  improvement  of  the  river  up  to  the  close 
the  fiscal  year  ending  June  30, 1887,  including  liabilities  outstanding 
that  date,  was  $153,618.35. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
adged  between  the  bridge  at  Weir  and  the  ship-yard  on  account  of  in- 
hering with  private  property,  and  that  on  account  of  the  hardness 
cl  depth  of  material  at  the  sides  the  80-foot  channel  was  not  in  %11 
Ms  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
cl  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
d  Dighton  had  been  completed  with  the  exception  of  a  small  amount 
ch$dging  and  the  removal  of  the  bowlders.  The  channel  had  been 
tared  of  bowlders  from  Taunton  down  to  Berkley  Bridge.  The  work 
removal  of  the  ledge  at  Peter's  Point  had  been  completed.  The  ma- 
rial  blasted  in  the  channel  had  been  dredged  and  deposited  in  the 
*m  of  a  half-tide  dam  running  from  Beuben's  Island  to  the  west  shore 
the  river,  with  the  view  of  accelerating  the  current  in  the  dredged 
annel  off  and  above  Dighton,  and  preventing  deposits  in  this  part  of 
e  channel. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  under 
contract  with  J.  H.  Fenner,  of  Jersey  City,  N.  J.,  described  in  the 
anual  Beport  of  1885,  for  cutting  a  channel  12  feet  deep  and  100  feet 
tie  through  the  ledge  at  Peter's  Point,  and  excavating  by  dredging  a 
annel  of  the  same  dimensions  between  the  upper  part  of  'k  The  Nook  " 
d  Dighton. 

The  immediate  locality  oi  the  work  at  the  beginning  of  the  fiscal  year  • 
is  between  Peter's  Point  and  Dighton,  where  the  channel  was  com- 
Bted  August  G,  1887,  with  the  exception  of  the  removal  of  a  small 
lount  of  ledge  rock  uncovered  in  dredging.  The  removal  of  the  bowl- 
rs  in  the  channel  from  the  upper  part  of  "  The  Nook  "  to  Dighton 
is  completed  October  12. 
Mr.  L.  F.  Pendleton  was  local  inspector  of  the  work. 

>IOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS  TO 

JUNE  30,  1888. 

The  amount  expended  duriug  the  last  fiscal  year,  including  liabilities 
itstanding  June  30, 1888,  was  $3,317.59. 

The  results  were  the  completion  of  the  channel  as  proposed  between 
erkley  Bridge  and  Dighton,  with  the  exception  of  a  small  amount  of 
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ledge  rock  uncovered  iu  dredging  below  Peter's  Point,  leaving  the  ctu» 
nel  above  iterkley  liridge  as  at  the  beginuing  of  the  fiscal  year  a.»  start 
above.  Vessels  of  11  feet  draught  can  now  reach  Taunton,  at  the  ■ 
of  navigation. 

WORK    REQUIRED   TO   COMPLETE   THE  EXISTING    PROJECT. 

There  remains  to  complete  the  existing  project  the  widening  iv 
deepening  at  a  few  points  above  the  bridge,  and  the  removal  of  a  sml 
amount  of  ledge  rock  uncovered  in  dredgiug  below  Peter's  Point  Q 
ledge  projects  about  30  feet  into  the  eastern  side  of  the  channel,  dimii 
ishiug  its  depth  by  a  few  inches,  while  there  is  ample  width  amliieji! 
beyond  the  channel  line  on  the  western  side. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of  Ai 
gust  5,  1886,  a  survey  of  portions  of  Taunton  River,  made  in  Octobe 
1887,  and  the  map  aud  report  thereon  were  submitted  to  the  Chief  * 
Engineers  November  21, 188",  for  which  see  Appendix. 

OPERATIONS    CONTEMPLATED    FOR    THE    FISCAL   YEAR   ENDINQ  JTH 

30,  1889. 
\o  work  is  contemplated  for  the  fiscal  year  ending  Juue  30, 1839. 
Taunton  in  in  tbe  Fall  River  ooDsoftos  district.     Fall  River  is  the  nearest  port' 
Tbe  amount  of  revenue  collected  at  Fall  Kivor  in  the  last  fiscal ' 


*4i'J,S«."i.;i.     Tin.'  nearest  h-lit-bouse  is  tbe  Borden  Flat  light-honae.      The  n 
lilicntion  i«  Fort  Adams,  Newport  Harbor,  Rhode  Island. 

Money  statement. 

Julyl,  1&J7,  amount  available $3.3SL 

July  1.  1868,  aniouut  t>xin-u.)iil  dnriuy  li-ial  year,  exclusive  of  liabilities 
outstanding  July  1,  1837 - 3,JTC, 

July  1,  ISSd,  balance  available .  6A 

f  Amount  {estimated  j  n-i|  1 1  i  ruil  li>r  eimipk-tiou  of  c. listing  project. ........     13.  Wi 

J  Amount  that  eau  be  profitably  espeiiikd  in  lineal  i-earon'ilius*  Junn3'l.  1*1" 
I  Submitted  iu  i-ompliatiee  «  i'tli  rO'iuiri' hts  of  sections  •-'  of  r 

laofjaee  — 
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iott  stated  that  the  obstructions  to  navigation  were  a  rocky  reef  be- 
r  Little  Island  and  a  submerged  bowlder  known  as  Bnshworth  Bock 
»r  mid-chaunel,  opposite  the  lower  wharf  of  the  town  of  Warren,  and 
torn  mended  that  this  bowlder  and  the  reef  referred  to  be  removed  as 
as  it  could  be  done  with  an  expenditure  of  85,000  for  both  purposes. 

PLANS  OF  IMPROVEMENT. 

Che  work  of  improvement  is  one  that  can  not  be  well  carried  on  by 
ltract,  and  the  approved  project  is  first  to  remove  Bush  worth  Bock, 
d  afterwards  to  remove  the  bowlders  which  lie  submerged  on  the 
stern  side  of  the  narrowest  portion  of  the  channel  at  Little  Island, 
d  also  the  projecting  portions  of  the  ledge  beneath  the  bowlders, 
3ening  the  channel  as  much  as  the  funds  available  will  allow ;  it  also 
sludes  the  hiring  in  open  market  of  a  vessel  with  working  crew,  sub- 
trine  diver,  firing  battery,  and  steam-hoisting  apparatus,  and  pur- 
nse  of  the  explosives  also  in  open  market. 

d  plat  of  the  river  showing  the  proposed  improvement  near  Little 
and,  was  published  in  the  Annual  Report  of  the  Chief  of  Engineers 
•  1885,  page  630. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

The  work  of  the  removal  of  bowlders  and  ledge  rock,  under  the  ap- 
>ved  project,  was  commenced  August  1,  and  continued  until  Novem- 
r  23,  when  the  limit  of  the  appropriation  was  reached.  During  this 
ie  811  tons  of  bowlders,  ledge  rock,  and  gravel,  were  removed  and 
iced  on  the  shore. 
Mr.  Theo.  Topham  was  the  local  inspector  of  the  work. 

COUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR  AND   RESULTS 

TO  JUNE  30,   1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
tstanding  June  30, 1888,  was  $4,699.39.  The  result  was  the  removal 
Bushworth  Bock  to  the  depth  of  the  surrounding  water,  and  the  re- 
>val  of  the  bowlders  and  points  of  ledge  rock  over  an  area  of  about 
fc  acres,  in  the  vicinity  of  Little  Island,  extending  550  feet  along  the 
rrowest  part  of  the  channel. 

DEK  REQUIRED    TO    BE   DONE    TO    COMPLETE    THE    EXISTING   PRO- 
JECT. 

The  work  carried  ou  from  August  to  November,  1887,  finished  the 
provement  as  far  as  projected: 

Varren  River  is  in  the  Bristol -Warren  collection  district,  which  is  a  port  of  entry, 
ere  was  no  revenue  collected  in  the  last  fiscal  year.  The  nearest  light  hoase  is  the 
ht-hotise  on  Conimicut  Point,  Providence  River.  The  nearest  fortifications  are 
t  on  Dutch  Island,  and  Fort  Adams,  R.  I. 


Money  statement 


i 


ly  1,  1887,  amount  available $4,9G9.50 

ly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

mtstanding  July  1, 1887 4,699.39 

lyl,  1888,  balance  available 270.11 
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C8. 

IMPROVEMENT  OF  TAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  tbe  Pawtmket  (or  Seekonk)  River,  au  i 
Providence  River,  extends  from  Providence  to  Paw  tucket,  a  city  whi 
has  a  population  of  :ibout  2  (.000,  and  extensive  n laon fact u res,  depend- 
ing largely  oil  water  transportation.    The  object  of  the.  improve  men  til 
to  widen  and  deepen  the  channel  leading  to  Pawtucket,  so  that  vess«d» 
of  12  feet  draught  ean  reach  that  city  at  mean  low  water.     Tbe 
rise  and  fall  of  tbe  tide  is  about  5  feet, 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  in  the  river  had  a  ruling  depth  «' 
about  5  feet  at  mean  low  water, 

PLANS  OF   IMPROVEMENT. 

The  original  project,  as  modified  in  1883,  provides  for  the  exeavatiM 
by  dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  lot 
water  from  the  deep  water  above  Red  Bridge  to  tbe  ledge  oppositt 
Grant  &  Company's  Wharf  at  Pawtucket;  thence  the  deepening  l>; 
blasting  of  tbe  channel  through  the  ledge  to  Pawtucket  Bridge  totfai 
same  depth  and  40  feet  wide. 

A  plat  of  the  river  showing  tbe  lines  of  the  proposed  chuunel 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1S8J, 
page  COS. 

AMOUNT   EXPENDED   AND   RESULTS   TO   JUNE   30,  1887. 

The  amount  expended  to  June  30,  1887,  was  $110,969.70.  The  euw 
nel  had  been  excavated  under  the  original  project  to  a  width  of  75  f«* 
and  a  ruling  depth  of  7  feet  at  mean  low  water,  and  under  the  project 
as  modified  in  18S3  a  new  chanuel  12  feet  deep  aud  100  feet  wide,  will 
wide  enlargements  at  the  bends,  had  been  carried  from  its  mouth  at  0» 


*      .  •  ■         I   /       *  - 
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i  of  the  channel  about  2,800  feet  up  the  river.  There  is  now  a  chan- 
•100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the  deep 
er  above  Bed  Bridge  to  Bass  Rock,  or  to  within  about  1J  miles  of 
head  of  navigation. 

his  completed  portion  of  the  channel. is  already  a  great  benefit  to 
commerce  of  the  river.  A  ruling  depth  of  about  6  feet  can  be  car- 
I  from  the  upper  end  of  our  present  work  to  Pawtucket. 

WORE  REQUIRED  TO  COMPLETE  THE  EXISTING*  PROJECT. 

Tie  work  yet  to  be  done  is  to  excavate,  by  dredging,  the  channel  12 
:  deep  and  100  feet  wide,  from  Bass  Bock  to  a  point  opposite  Grant 
Jompany's  Wharf  and  thence  to  Pawtucket  Bridge,  to  deepen  the 
nnel  through  the  ledge  to  the  same  depth  with  a  width  of  40  feet 

SRATIONS  CONTEMPLATED   FOR  THE   FISCAL  YEAR   ENDING  JUNE 

"      30,  1889. 

hould  an  appropriation  be  made  for  this  work  it  is  proposed  to  ex- 
d  the  channel  toward  Pawtucket. 

twtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  nearest 
;  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  year 
$240,197.75.  The  nearest  light-house  is  Sassafras  Point  Light.  The  nearest 
ifications  are  Fort  Adams,  Newport,  R.  I.f  and  the  fort  on  Dutch  Island,  Rhode 
od. 

Money  statement 

7 1, 1887,  amount  available $21,036.26 

?  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
itstanding  July  1, 1887 20,160.29 

r  1, 1868,  balance  available 875.97 

>unt  appropriated  by  act  of  August  11,  1888 35,000.00 

>unt  available  for  fiscal  year  ending  June  30, 1880 35, 875. 97 

mount  (estimated)  required  for  completion  of  existing  project 367,478. 00 

mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1890    50, 000. 00 
ibmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[Furnished  by  Business  Hen's  Association.  Pawtucket,  R.  1.1 

RECEIPTS. 

1 tons.-      150,000 

lent barrels..  9,657 

le do...  5,628 

ig  lumber  (about) feet..  5,000,000 

rt  lumber - do...  1,000,000 

ol  wood do...      270,000 

ogether  with  large  quantities  of  brick,  iron,  gravel,  cotton,  and  various  kinds  of 
Br  merchandise  which  are  used  by  this  community. 

bore  passed  through  the  draw  of  the  Washington  Bridge,  Pawtucket  River,  dur- 
the  year  1887 : 


amers 684 

ooners 334 

ges 492 

eng  88 32 


Tow-boats 2,356 

Bail-boats - 486 

Miscellaneous  craft 1,470 
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Providence  Biver  is  an  estuary  of  Sarragausett  Bay.  The  cbja 
its  improvement  is  to  furnish  a  wide  and  deep  channel  for  Eonp 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  of  sb 
125,000  inhabitants,  largely  engaged  in  manufactures,  and  a  port 
entry  for  an  extensive  region  of  country  with  which  it  is  connects! 
railroads.    The  mean  rise  aud  fall  of  the  tide  is  4.7  feet. 

OHIQINAL  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  ■ 
shoals  obstructed  navigation,  and  at  oue  point  in  the  channel,  apl 
called  "The  Crook,"  the  available  low- water  depth  was  but  4J  ftet 

PLANS  OF  IMPROVEMENT. 

There  was  expended  between  18.12  and  the  30th  of  June,  1882,1 
459.34  in  deepening  the  channel ;  first  to  9  feet,  then  to  12  feet,  tin 
14  feet,  and  agaiu  to  23  feet,  as  the  increasing  sizes  of  vessels  am 
growing  commerce  of  Providence  demanded.  Bulkhead  Bock  was 
removed  duriug  this  period  to  a  depth  of  20  feet  below  mean  low  w 

The  approved  project  of  1878,  modified  in  1882,  under  which  * 
now  working,  provides  for  a  channel  25  feet  deep  aud  300  feet  wide 
able  for  large  oceau  vessels,  extending  from  Fox  Point,  in  theci 
Providence,  to  the  deep  water  of  Sarragausctt  Bay,  and  for  an  am 
age-basin  between  Fox  and  Fields  points  of  the  following  diment 
in  cross-section,  viz : 


* 


APPENDIX   C— ttfJPOKT   OF   MAJOR   LIVERMORE.  499 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  the  work  of  dredging,  in  that  por- 
>n  of  the  anchorage-area  between  Fox  Point  and  Field's  Point  to  be 
epened  to  20  feet  at  mean  low  water,  was  in  progress  and  continued 
itil  October  12,  when  the  contract  was  completed ;  up  to  this  date 
9,580  cubic  yards  of  material  had  been  dredged  during  the  fiscal 


cur. 

Mr.  W.  0.  Simmons  was  the  local  inspector  of  the  work. 

IOTJNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,   1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
itetanding  Jnna  30, 1888,  was  $19,702.92.  The  result  was  the  com- 
tetion  of  the  excavation  of  the  20-  foot  auchoragearea  in  the  Fox  Point 
•each,  and  about  one-fourth  of  the  same  area  in  the  Sassafras  Poiut 
leach.  The  25-foot  channel,  300  feet  wide,  from  Fox  Point  in  the  city 
f  Providence  to  the  deep  water  of  Narragansett  Bay,  has  been  com- 
peted. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

m 

There  is  required  for  the  completion  of  the  existing  project  the  re- 
nainder  of  the  excavation  of  the  anchorage- basin  between  Fox  and 
field's  points. 

PERATIONS  CONTEMPLATED  FOR    THE  FItiCAL   YEAR    ENDING    JUNE 

30,  1889. 

Should  an  appropriation  be  made  it  is  proposed  to  continue  the  ex- 
ivation  of  the  anchorage-area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of  en- 
•y.  The  amount  of  revenue  collected  at  Providence  in  the  hurt  lineal  year  was  $240, - 
fr.?r».  The  nearest  light- houses  J4r«  the  six  light-houses  in  Providence  River.  The 
Barest  fort  iti  cat  ions  are  fort  on  Dutch  Island  and  Fort  Adams,  It.  I. 

Mon  ey  s ta  temen t. 

illy  1,  l*fc»7f  amount  available $20,763.95 

illy  1,  1H8S,  amount  expended  during  liscal  year,  exclusive  of  liabilities 
outstanding  July  1,1^7 19,702.92 

illy  1, 1£84,  balance  available 1,001.03 

mount  appropriated  by  act  of  August  11,  1K<* 40,000.00 

mount  available  for  fiscal  year  ending  June  30,  18d9 41,001.03 

'Amount  (estimated)  required  for  completion  of  existing  project 105,000.00 

Amount  that  can  be  prolitably  expended  in  liscal  year  ending  J  uue  30. 1890  100,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

L    harbor  acts  of  1SG6  andl867. 


tiTTYiS".    OF    THE   CH1ET    OP    KKGIXKKK3,  XT.  B.  ABUT. 
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the  Annual  Beport  of  tho  Chief  of  Engineers  for  1885,  vol.  1,  pages 
1-602. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

Pbe  amount  expended,  including  outstanding  liabilities  to  Jane  30, 
*7,  was  $767.47.  At  the  close  of  the  last  fiscal  year  the  work  o£ 
edging  had  not  commenced. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

the  work  of  dredging  under  the  approved  project  was  commenced 
ly  11,  and  continued  until  November  5,  when  the  contract  was  com- 
»£ed.  •  Two  hundred  and  six  thousand  four  hundred  and  thirty-one 
t>ic  pards  of  material  were  excavated. 
Iflr.  W.  C.  Simmons  was  the  local  inspector  of  the'  work. 

IOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR   AND  RESULTS 

TO   JUNE  30,  1888. 

Phe  amount  expended,  including  outstanding  liabilities,  to  June  30, 
£8,  was  $24,388.13.  The  result  was  the  excavation  to  a  depth  of  25 
>fc  at  mean  low  water  of  an  area  of  about  0J  acres,  extending  along 
i  western  side  of  the  shoal,  making  an  important  addition  to  the  an- 
:>rage  facilities  of  the  harbor.  On  a  portion  of  this  area  the  depth  of 
•ter  before  the  completion  of  the  contract  was  from  3  to  4  feet. 

^RATIONS  CONTEMPLATED  FOR  THE  FISCAL    YEAR  ENDING  JUNE 

30,  1889. 

Should  an  appropriation  be  made  for  this  work  it  is  proposed  to  con- 
me  the  removal  of  tho  shoal  according  to  the  general  project. 

3-reen  Jacket  Shoal  its  in  the  collection  district  of  Providence,  which  is  a  port  of 
-ry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscal  year  was 
'0,197.75.  The  nearest  light-houses  are  tho  six  light-houses  in  Providence  River. 
t»  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  R.  I. 

COMMERCIAL  STATISTICS. 

?V>r  the  commercial  statistics,  see  report  of  tho  improvement  of  Providence  River 
d  Narragansott  Bay,  Rhode  Island. 


Money  statement 

rtyl,  1887,  amount  availablo $25,482.53 

ilyl,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1*87 24,388.13 

*ly  1, 1888,  balance  available 1,j094.40 

Blount  appropriated  by  act  of  August  11, 1888 28, 0(H).  00 

mount  availablo  for  fiscal  year  ending  J  uno  30, 1889 29, 094. 40 


[Amount  (estimated)  required  for  completion  of  existing  project 58, 090.  00 

I  Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30,1890    50, 000. 00 
8a omitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.   harbor  acts  of  1806  and  1867. 


i 


!»? 
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IMPROVEMENT  OF  NEWPORT   HARBOR,  RHODE   ISLAND. 

Tliis  harbor  is  at  tlio  main  entrance  to  Barragansett  Bay. 
waters  during  summer  and  winter  constitute  a  harbor  of  refuge  ft 
Kuropean  and  coastwise  commerce  quite  equal  in  every  respect  t( 
of  New  York  Harbor,  and  are  even  more  accessible.     The  objects  ol 
improvement  are  to  widen  and  deepen  the  southern  (the  main)  entn 
to  the  harbor,  and  to  enlarge  its  capacity  for  vessels  seeking  r  * 
storms,  by  increasing  the  area  and  depth  of  the  anchorage  \ 
The  mean  rise  and  fall  of  the  tide  is  about  3$  feet. 

ORIGINAL  CONDITION. 

Before  improvement  I  he  capacity  of  the  inner  harbor  was  limited 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  vessels  w 
wig  it  for  refuge.    The  southern  (the  main)  entrance  was  obstructed  lij 
a  bar  which  stretched  out  from  Goat  Island,  and  the  general  basin** 
wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels  (Inn- 
ing more  than  8  feet. 

PLANS  OP  IMPROVEMENT. 

The  original  project  and  its  modifications  unripr  which  we  nrem 
working  are  substantially  as  follows: 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  a 
widening  it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  fn 
the  dolphin  which  marks  the  spit  to  clear  the  permanent  dock  at  Fi 
Adams  by  100  feet;  the  excavation  of  a  channel  7511  feet  wide  and  15  ft 
deep  at  mean  low  water  around  and  to  the  cast  ward  of  this  dolphin;  a 
cavating  to  13  feet  at  mean  low  water  the  area  included  between  the  U 
loot  carve  on  the  west,  a  line  drawn  from  the  southwest  corner  of  Perr, 
Mill  Wharf  to  Lime  Bock  on  the  south,  the  harbor  line  on  the  east,  and* 
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o  a  point  opposite  the  gas  company's  wharf,  and  the  15-foot  channel 
£0  feet  wide  around  and  to  the  eastward  of  the  dolphin  on  Goat  Island 
fcpit,  had  been  completed,  with  the  exception  of  a  strip  along  the  west- 
«d  edge  and  to  the  north  of  the  dolphin.  The  increase  of  width  to  be 
Hade  between  the  15-foot  cnrves  at  the  southern  entrance,  by  dredging 
Siespit  south  of  Goat  Island,  had  been  completed.  The  berth  for  ves- 
iiQbtit  the  Quartermaster's  wharf  at  Fort  Adams  had  been  deepened  to 
^  feet  at  mean  low  water,  and  the  littoral  sand  from  the  outside  of 
ioat  Island  had  been  stopped  from  washing  into  the  channel  at  the 
Nmthern  entrance  of  the  harbor  by  the  construction  of  a  jetty  on  the  west 
tide  of  the  island. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  in  the 
13-foot  anchorage  area  under  the  contract  with  the  Hartford  Dredging 
Company,  described  in  the  last  Annual  Eeport  of  the  Chief  of  Engineers, 
was  in  progress  and  was  completed  July  8. 

Mr.  Theo.  Topham  was  the  local  inspector  of  the  work. 

LMOUNT  EXPENDED  DURING  THE  LAST    FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
ratstanding  June  30, 1888,  was  $560.3G,  and  the  result  was  the  comple- 
ion  of  the  excavation  of  about  nine-tenths  of  the  13-foot  anchorage  area. 
Jf  the  total  area  to  be  dredged  within  the  harbor  (about  90  acres) 
tbout  two-thirds  have  been  completed.  The  berths  for  vessels  at  the 
inartermaster's  wharf  at  Fort  Adams  was  deepened  to  10  feet  at  mean 
ow  water,  and  the  effectual  stopping  for  the  present  of  the  supply  of 
ittorai  sand  and  gravel  from  the  outside  of  Goat  Island  into  the  southern 
entrance  by  the  jetty  on  the  southwest  shore  of  the  island.  The  south- 
ern entrance  is  completed  for  vessels  of  15  feet  draught. 

WORK  REQUIRED   TO   COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
)f  a  narrow  strip  along  the  western  edge  of  the  750-foot  channel  around 
ind  to  the  eastward  of  the  dolphin  on  the  Goat  Island  spit;  the  re- 
mainder of  the  excavation  within  the  harbor  of  the  anchorage  area  of 
13  feet  depth,  and  the  excavation  also  within  the  harbor  of  the  anchor- 
age area  of  10  feet  depth  ;  also  the  building  of  additional  jetties  outside 
Df  Goat  Island  whenever  they  may  be  required  to  arrest  the  drift  of 
littoral  sand  and  gravel  into  the  harbor  entrance. 

OPERATIONS  CONTEMPLATED    FOR  THE    FISCAL  YEAR  ENDING  JUNE 

30, 18S0. 

Should  any  appropriation  be  made  for  this  work  it  is  proposed  to 
complete  the  15- foot  channel  as  projected  and  extend  the  anchorage 
irea  as  far  as  possible  to  the  east  and  south. 

Newport  is  in  the  collection  district  of  Newport  and  is  a  port  of  entry.  The  araonnt 
if  revenue  collected  nt  Newport  in  the  hist  fiscal  year  was  $4,774.2f>.  The  nearest 
l^nt-bouses  are  Lime  Rock  and  Newport  (Croat  Island)  lights.  The  nearest  fortifica- 
tion is  Fort  Adams,  Newport.  K.  I. 


iUkhf/H  01  fc£7Tv£  AT  EL/Jd  3LiSt>.  BHODE  1SAXD. 

7r,.t  i*:*w!  :*  »  jArrof  :&«  S:a:*  ■>? Ebo£#  I&&L    It  is  14  miles 
«f  M'sfctan*  JV;.t.t:.ft  H&'J-.TZi  hzA  ■:■:"  Li5c~I?li2>.i.aiid  its  nearest  p 
"  c.a:L!AS«L    BesiJcstiw;  want*  of  them 
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§ 

3  tiasin  was  to  be  about  250  by  300  feet  in  area,  and  inclosed  with 
exception  of  an  opening  80  feet  in  width.    The  exterior  harbor  was 

)e  formed  by  a  riprap  breakwater,  which  has  been  built.  About 
feet  from  the  sea  end  of  this  breakwater,  which  is  1,900  feet  long,  a 

>  200  feet  long  was  left  for  the  convenience  of  vessels.  The  present 
ject  contemplates  the  filling  of  this  gap  and  the  enlargement  of  the 
er  harbor.    A  plat  of  Block  Island,  showing  the  position  of  the  har- 

of  refuge  and  a  plan  of  the  works,  may  be  found  in  the  Report  of 
Chief  of  Engineers  for  1885,  vol.  1,  pages  612,  613. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

"he  total  expenditure  up  to  June  30, 1887,  including  liabilities  out 
ading  at  that  date,  was  $325,024.17.  The  inner  harbor  and  the  main 
ak  water,  built  in  prolongation  of  the  eastern  side  of  the  inner  harbor 
L  extending  1,900  feet  from  the  shore,  were  constructed  in  the  years 

0  to  1879,  inclusive.  The  utility  of  the  work  at  once  became  ap- 
ent.  In  the  stormy  weather  the  inner  harbor  especially  was  filled 
h  fishermen  and  coasters,  and  it  soon  became  necessary  to  increase 
depth  from  7  feet,  to  which  it  had  been  dredged  in  the  first  instance, 

>  feet  at  mean  low  water.  In  1883  a  strong  jetty  was  built  out  from 
cliff  to  the  eastward  of  the  inner  harbor,  and  a  masonry  wail  was 

8tructed  on  the  inside  of  the  crib- work,  forming  the  eastern  side  of 
inner  harbor.  The  filling  in  the  gap  in  the  main  breakwater  was 
ried  to  the  height  of  about  1 J  feet  above  mean  high  water,  and  at 
close  of  the  work  under  the  last  contract  about  one-half  of  the  total 
>unt  of  stone  required  for  the  completion  of  this  work  had  been  de- 
wed and  placed  in  the  gap.  The  sea,  which  formerly  came  into  the 
er  harbor  through  the  gap  in  the  main  breakwater  in  easterly  storms, 
L  been  stopped  by  this  partial  filling.  A  contract  for  the  commence- 
it  of  the  enlargement  of  the  inner  harbor  and  filling  the  gap  in  the 
in  breakwater  was  made. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

?he  work  of  the  commencement  of  the  enlargement  of  the  inner  harbor 

1  filling  the  gap  in  the  main  breakwater,  provided  for  in  the  appro- 
fction  of  August  5, 1886,  was  commenced  July  11, 1887,  and  continued 
H  November  30,  when  it  was  suspended  for  the  winter;  it  was  re- 
led  April  17, 1888,  and  continued  to  the  end  of  the  fiscal  year.  There 
re  4,258  tons  of  riprap  granite  placed  in  the  gap  of  the  main  break- 
ter,  which  carried  that  portion  of  the  work  as  far  as  the  funds  availa- 

would  allow.  The  timber  jetty  filled  with  stone,  to  form  the  shore 
I  of  the  west  wall  of  the  proposed  enlarged  harbor,  was  built  from 
h  water  to  low  water  of  spring  tides  a  distance  of  138  feet,  and  a 
tttantial  enrockment  placed  at  its  outer  end  to  protect  it  from  the 
ion  of  the  sea  until  the  west  wall  is  built. 

?he  work  of  the  construction  of  the  north  wail  of  the  inner  harbor 
s  commenced  near  the  breakwater,  from  whence  it  will  be  carried  to 
westward  as  far  as  the  available  funds  will  permit.  At  the  close 
the  fiscal  year  the  work  was  still  in  progress.  Mr.  Frank  I.  Angell 
3  the  local  inspector  of  the  work. 

n  response  to  a  resolution  of  the  Senate  of  the  United  States,  passed 
ril  17, 1888,  calling  for  an  estimate  of  the  cost  of  the  removal  of  a 
al  obstructing  navigation  at  the  entrance  to  the  harbor  of  Block 
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Island,  the  following  report  was  submitted  to  the  Chief  of  1 
on  May  4 : 

Ekginmb  Office,  U.  S.  i 
Newport,  3.  I.,  Max 

Sir:  Beferring  to  the  letter  of  tho  Chiof  nf  Engineers  of  April  18,  1838, 
copy  of  a  resolution  of  the  Senate  asking  for  an  estimate  of  the  cost  of : 
sand-bar  which  has  recently  formed,  obstructing  navigation,  at  the  entn 
harbor  at  Block  Island,  I  have  the  honor  to  report  that  a  gradual  shoalinj 
western  aide  of  the  breakwater  haa  taken  place  for  a  Dumber  of  years :  t 
its  maximum  width  at  the  point  where  the  north  wall  of  the  proposed  enlai 
Joins  the  main  breakwater,  and  since  the  survey  of  1884  the  9-foot  curve  b* 
to  the  westward  abont  70  feet,  reducing  the  distance  between  the  9-foot  w 
harbor  by  that  amount.     This  distance  at  that  time  was  445  feet. 

At  the  entrance  to  the  present  basin  the  6-foot  curve  has  advanced  slig 
westward  since  1884,  and  this  shoaling  may  interfere  somewhat  with  bet 
the  basin,  and  the  extension  of  the  shoal  to  the  westward  of  the  breakw* 
the  landing  of  the  steamers  of  the  Fall  River  and  Providence  Steam-boat  ( 
their  wharf  outside  of  the  basin  difficult  and  uncertain. 

It  is  estimated  tbat  the  removal  of  the  whole  shoal  to  a  depth  of  9  feet 
feet  from  the  breakwater  wonld  cost  $5,000. 

The  removal  of  that  portion  of  it  opposite  the  entrance  to  the  basiu  aai 
to  the  end  of  the  Fall  fiiver  and  Providence  Steamboat  Company's  wharf 
$1,000. 

The  inclosed  tracing  shows  the  relative  positions  of  the  9  and  6-foot  our 
and  1888. 

Very  respectfully,  your  obedient  servant, 

W.  B.  LlVEfOJ 
Major  of  1 

The  Chief  or  Ekqinkbrs,  U.  8.  A. 

The  formation  of  this  shoal  is  probably  due  in  a  great  m< 
the  lowering  of  the  top  of  the  main  breakwater,  caused  by 
aieiit.  The  sea,  coining  up  the  eastern  side  of  the  island,  hoi 
pension  a  large  amount  of  sand,  and,  breaking  over  the  top  of  t 
water,  deposits  it  in  the  harbor.  Cross-sections  of  the  break* 
be  taken  with  a  view  to  estimating  the  cost  of  restoring  it* 
section.  When  this  is  accomplished  and  the  harbor  inclose 
western  side  by  a  riprap  wall  the  accumulation  of  sand  withii 
bor  can  be  checked. 


•  .      >   " 
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And  I  would  respectfully  renew  the  recommendation. 

The  location  of  this  wharf  may  be  seen  in  the  plat  published  at  page 

3  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1885, 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
the  filling  of  the  gap  in  the  main  breakwater,  the  restoring  of  the 
3akwater  to  its  original  dimensions,  and  the  enlargement  of  the  inner 
rbor. 


< 


SRATIONS  CONTEMPLATED  FOR   THE  FISCAL  YEAR  ENDING   JUNE 

30,   1889. 

Ct  is  proposed  to  apply  the  amount  available  July  1, 1888,  to  the  ex-' 
ision  to  the  westward  of  the  north  wall  of  the  inner  harbor. 

Mock  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest  port 

entry.    The  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $4,774.26. 

»re  is  no  duty  collected  at  the  island.    The  value  of  the  harbor  is  mainly  as  a  liar- 

of  refuge.    There  are  four  lights  at  the  island,  the  north  and  south  lights  and 

breakwater  lights.    The  nearest  fortification  is  Fort  Adams,  Newport,  K.  I. 

Money  statement. 

y  1,  1887,  amount  available £19,975.83 

y  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

abilities  outstanding  July  1,  1887 $10,049.21 

y  1, 18*8,  outstanding  liabilities 3,934.74 

V  1,  1888,  amount  covered  by  existing  contracts 5,215.09 

19,199.04 

y  1,  1888,  balance  available: 

Breakwater 197.31 

Inner  harbor 579.48 

776. 79 

«>nnt  appropriated  by  act  of  August  11,  1888 15,000.  00 

mint  avai lable  for  fiscal  year  ending  Juno  30,  1839 15, 77(5. 79 

mount  (estimated)  required  for  completion  of  existing  project 40,000. 00 

mount  that  can  be  profitably  exi>eiided  in  fiscal  year  ending  J  line  30, 1890    40,000.00 
uhmitt4ul  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

I  Furnished  by  lion.  Nicholas  Ball,  Block  Island.] 

cport  on  the  arrival  and  departure  of  steam  and  sail  vessels,  together  with  imports 
.  exports,  to  and  from  Block  Island  for  the  year  ending  December  31,  1887 : 

>1  received  (about) tons..  5,300 

l  received  (about) do. . .  250 

in  received  (about) bushels..        15,000 

fiber  received  (about) feet..  4,200,000 

i^ral  merchandise,  not  included  in  the  above,  imported  and  exported, 

>ns 15,000 

ARRIVALS  AND  DEPARTURES  FOR  THE  YEAR. 

liners  from  50  to  1,000  tons,  drawing  from  3  to  10  feet  of  water. . : 2, 100 

iug  vessels,  from  10  to  200  tons,  from  2  to  6  fe«t  draught  (about) 116, 000 


508         EEPOKT    OF   THE   CHIEF-OF   ENGINEERS,  U.   8.  ARMY. 


Little  Xarraganset  I  Bay  lies  on  the  north  side  of  t ho  eastern  cntra 
from  the.  ocean  into  Long  Island  Sound ;  Pawcatnck  River,  npou  ffb 
is  sitnated  the  important,  commercial  and  maun  factoring  town  «i  H> 
erly,  B.  I.,  empties  into  the  eastern  side  of  the  bay,  and  has  bwud 
proved  by  the  United  States.  The  object  of  the  improvement  of ' 
Narragausett  Bay  was  to  deepen  the  approach  from  Long  Island  S 
to  Westerly. 

The  mean  rise,  and  fall  of  tho  tide  is  i!.G3  feet. 

OEIGIKAL  CONDITION. 

The  navigable  draught  of  water  through  the  bay  before  inqnonaj 
was  abont  4$  feet  at  mean  low  water. 

PLAN   OF   IMPROVEMENT. 

The  project  of  1878  for  the  improvement  of  the  bay  provide*)  for 
channel  200  feet  wide  and  'f,  feet  deep  at  mean  low  water  from  t-lmtr 
trance  to  the  bay  to  tho  month  of  tho  Pawcatnck,  and  tho  removal 
the  bowlders  which  then  obstructed  navigation,  and  any  other*  wB 
the  excavation  of  tho  channel  might  develop.  Subsequently  it  ■ 
determined  to  clear  away  some  large  bowlders  wbicb  interfered 4 
steam-boat  navigation  between  this  channel  and  Watch  Hill  I,nndi» 
The  estimated  cost  of  tho  improvement  was  $01,000. 

A  plat  of  Narragansett  Bay,  showing  the  improved  channel,  was. 
lished  in  the  Annual  Report  of  (ho  Chief  of  Engineers  for  1S79,  ]•( 
314. 

AMOUNT  EXPENDED  AND  BESULTS. 


• 
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C  14. 

EPSOVEMENT  OP  PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECTI- 
CUT. . 

The  navigable  part  of  Pawcatack  Biver  extends  from  the  manufact- 
ing  town  of  Westerly  to  Little  Narragausett  Bay,  into  which  it  emp- 
18.  The  approach  to  the  river  is  though  Stonington  Outer  Harbor  and 
ttle  Sarragansett  Bay,  and  the  object  of  the  improvement  is  to  deepen 
d  widen  the  river  channel  leading  from  this  bay  to  Westerly. 
The  mean  rise  and  fall  of  the  tide  is  2.60  feet  at  the  mouth  of  the  river 
d  2.30  feet  at  Westerly. 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  was  crooked  and  obstructed  by  nu- 
>rou8  shoals,  on  some  of  which  there  was  but  1$  feet  at  mean  low  water. 

PLANS  OP  IMPROVEMENT. 

By  means  of  appropriations  made  in  the  years  1871-75  the  river  was 
proved  by  the  United  States  by  the  excavation  of  a  channel  5$  feet 
ep  at  mean  low  water  and  75  feet  wide  below  the  wharves  and  from 
to  40  feet  wide  between  the  lower  and  upper  wharves.  The  present 
Dject  contemplates  the  widening  of  the  channel  to  100  feet  below  the 
larves  and  by  an  additional  width  of  two  cuts  of  an  ordinary  dredg- 
e-machine, or  about  40  feet,  between  the  lower  and  the  upper  wharves; 
*o  the  deepening  of  the  entire  channel  to  8  feet  at  mean  low  water. 
A  plat  of  Pawcatuck  Biver,  showing  the  channel  lines  under  the 
esent  project,  was  published  in  the  Annual  Beport  of  the  Chief  of 
lgineers  for  1885,  part  1,  pages  623-625. 

AMOUNT  EXPENDED  AND    RESULTS  TO  JUNE  30,   1887. 

The  amount  expended  on  the  present  project  to  June  30, 1887,  includ- 
g  outstanding  liabilities,  was  (3,535.12,  and  the  result  was  the  com- 
etion  of  the  channel  to  its  full  width  and  depth  from  the  deep  water 
posite  the  village  of  Lottery  to  Certain  Draw  Point. 

OPERATIONS    DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  the  work  of  dredging  under  the 
oject  for  the  expenditure  of  the  appropriation  of  August  5,  1886, 
rich  contemplated  the  beginning  of  the  channel  at  the  deep  water  op- 
hite the  village  of  Lottery  and  extending  it  as  far  towards  Westerly 

the  funds  would  allow,  was  in  progress  and  was  continued  until  No- 
un ber  19,  when  it  was  suspended  for  the  winter ;  it  was  resumed  April 

and  continued  until  the  close  of  the  fiscal  year,  when  it  was  still  iu 
ogress. 

During  the  fiscal  year  48,938.8  cubic  yards  of  sand  and  mud  and  8.32 
bic  yards  of  bowlders  over  2  tons  weight  were  excavated  from  the 
annel. 
Mr.  A  H.  Dickens  was  the  local  inspector  of  the  work. 

tOUNT  EXPENDED  DURING   THE   LAST  FTSOAL   YEAR  AND  RESULTS 

TO  JUNE  30,  1888. 

Ihe  amount  expended  during  the  last  fiscal  year,  including  liabilities 
tstanding  June  30, 1338,  was  $6,923.50,  aud  the  result  was  the  com- 
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pletion  of  tin.*  channel  to  its  full  width  and  depth  from  tin.*  deen  waM 
opposite  the  village  of  Lottery  to  a  point  near  the  lower  end  of  Majod 
Island,  with  the  exception  of  a  small  amoupt  of  ledge  rock  which  « 
tends  into  the  channel  near  Certain  Draw  Point  and  at  Pawcatad 
Rock. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING-  PROJECT. 

The  work  required  to  complete  the  existing  project  ia  the  dredging! 
the  channel  to  a  depth  of  S  feet  at  mean  low  water,  and  width  of  " 
feet  from  the  upper  end  of  the  present  work  to  Westerly,  and  a  widtl 
of  -10  feet  between  the  upper  and  lower  wharves  of  that  town ;  also  tfc 
removal  of  the  ledge  rock  near  Certain  Draw  Point  and.  Pawcatut 
Rock. 


It  is  proposed  to  continue  the  work  of  widening  and  deepening  tl» 
chaunel  according  to  the  new  project  as  far  toward  Westerly  as  the  modi 
will  admit,  and  also  to  afford  sucti  relief  as  the  commerce  of  the  rivet 
may  require  at  the  shoaleat  place*  in  advauce  of  the  main  work,  audi*. 
remove  the  points  of  ledge  rock  referred  to  above. 

Pawcilttlck  River  ia  in  the  collection  districts  of  Pro  vi  den  no  mid  Stontngton, 
dividing  lino  puM'-iiii;  Lliniii<;li  tlio  rivii .      1'iov  idenii;  and  Stuuiiiglou  are  Ilio  noU_ 
[Hirm  of  entry.     Tlir>  revoinie   collected    in    Iliu   la.st  fiscal   year  wan:    ProvidcM 
f  ■j.Hi,li*T.T:. ;   Sioniii^toii.  Sl.iir.LUd.      'Ill''  iw:ir>-st  lislit-li-.uiw-s  are  file  Stnningtanta 
VYalcli  Hill  lis;l]ta.     'J'liii  jji-itn :st   tbrtiiication  is  Fort  Trumbull,  New  London,  " — 

Money  statement. 

July  1,  1887,  amount  available &4Cti 

July  1,  1868,  a  man  tit.  i-xjH-mli'd  iloi-in^  ii.-ical  year,  oiclnaivo  of 

liabilities  ontatanding  Jnlv  1,  1887 $T>,  184. 13 

July  1,  1888,  outstanding  liabilities 1,744.37 

July  1,  1888,  ajnoaut  covered  l>v  axtittng  contracts .       1, 137.  38 

8,«W 
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C  15. 

HARBOR  OF  REFUGE  AT  STONINGTON,  CONNECTICUT. 

aington  Harbor  lies  on  the  north  side  of  the  eastern  entrance 
he  ocean  into  Long  Island  Sound,  and  the  main  object  of  the  im- 
ment  is  to  furnish  a  harbor  of  refuge  for  vessels  entering  and 
g  this  entrance  to  the  sound.  The  mean  rise  and  fall  of  the  tide 
ut  2f  feet. 

ORIGINAL  CONDITION. 

finally  it  was  an  open  bay,  unprotected  from  southerly  storms  and 
icted  by  a  shoal,  having  a  low-water  depth  of  but  6  feet  at  the 
tst  part.  This  shoal  nearly  filled  the  inner  harbor  and  left  but  a 
nr  channel  on  either  side  of  a  depth  insufficient  to  permit  vessels 
feet  draught  to  reach  the  upper  wharves  at  low  water. 

PLANS  OF  THE  WORK. 

tiort  breakwater  was  constructed  in  the  years  1828-,31  at  a  cost  of 
>(>.65  for  the  protection  of  the  commerce  of  the  town  of  Stonington. 
nlarged  project  of  1871  for  the  improvement  of  Stonington  Harbor 
;s  subsequent  modification,  under  which  work  is  now  carried  on, 
iced  dredging  in  the  upper  harbor  and  the  construction  of  two 
waters  in  the  outer  harbor.  One  of  these— the  western — was  to 
lit  out  from  Wamphassuck  Point,  the  southwestern  limit  of  the 
r,  and  to  extend  about  2,000  feet,  and  the  other — the  eastern — was 
tend  from  the  vicinity  of  Bartlettfs  Reef  to  the  Middle  Ground, 
estern  breakwater  was  completed  in  1880  at  a  cost  of  $103,190. 
mount  expended  in  dredging  in  the  upper  harbor  was1,  about 
K).  The  position  of  the  western  end  of  the  eastern  breakwater 
ot  been  determined,  but  it  will  probably  bo  found  necessary,  in 
to  afford  all  the  protection  desired,  to  extend  the  breakwater  at 
intil  it  intersects  a  range  from  Stonington  Light  to  the  middle  of 
>essit  Island.  It  may  then  bo  found  desirable  to  carry  it  still  fur- 
)08sibly  to  the  range  from  Stonington  Light  to  the  eastern  end  of 
r's  Island. 

lat  of  this  harbor,  showing  the  position  of  the  breakwaters,  was 
ihed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
532. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1887. 

1  amount  expended  upon  the  eastern  breakwater  up  to  the  close 
fiscal  year  ending  June  30,  1887,  including  liabilities  outstand- 
that  date,  was  $105,115.19,  and  its  length  at  that  date  was  2,150 

OPERATIONS  DUfelNG  THE  LAST  FISCAL  YEAR. 

the  beginning  of  the  last  fiscal  year  the  work  of  extending  the 
n  breakwater  to  the  westward,  under  the  project  for  the  expendi- 
f  the  appropriation  of  August  5, 1886,  was  in  progress,  and  con- 
l  until  October  £7, 1887,  when  the  Jimit  of  the  appropriation  was 
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tI7.3H   THE   tCmW  PROJECT. 

jk*  tz*  ^t-c--;  project  is  to  finis! 
T*ajmz±z.  Iz.  <ma  i:  be  found  that 
■:r  ::  ntzffi  i-ta  been,  afforded  when 
:  :;-  u*  s>MJe  of  Wkopessit  Islu 
Sii-riier  ye:  »  ":«e  bcilt  is  about  36H 
.•I  ::  rs  :i*  =jld>  ground  it  will  req 

i z-i:  -j  tie  Lirge  passenger  steamer 
.V:i  ii.1  &»to;  .  caused  by  the  we* 
■n.i-lly  in  fv-^y  a^d  thicfc  weather, 
."II ::  is  cmp^ed  and  a  light-home 
. ::  ii  very  desirable  that  the  whole  an 
r  jt-er  slooM be  iEcIcded  in  one  appro] 

"i  ■*..'.  afioru  a  tiorooghly  protected i 
'«:  of  water.  ;is d  a  harbor  of  refngi 
-s*.-s  berwe«  Long  Island  Sound  ark 
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COMMERCIAL  STATISTICS. 

[Furnished  by  Mr.  H.  O.  Palmer,  deputy  collector.] 

er  of  vessels  entered  from  foreign  ports 10 

er  of  vessels  cleared  for  foreign  ports 10 

of  merchandise  imported $8,247.60 

at  of  duties  collected $1,659.18 

ated  value  of  cargoes  coastwise .' $37,400,000.00 

ated  value  of  cargoes  shipped  coastwise '.....  $95, 000, 000. 00 

of  product  of  fisheries $135,000.00 

or  of  vessels  seeking  harbor  for  rofugo 2,400 

er  of  vessels  registered  in  district 104 

,ge 8,744.99 


Cl6. 

IMINARY  EXAMINATION   OF  NEW  BEDFORD    HARBOR, .  MASSACHU- 
SETTS. 

Engineer  Office,  U.  S.  Army, 

Neirport,  It.  i.,  November  26, 1886. 

ineral:  In  compliance  with  the  instructions  contained  iu  Depart- 
letter  of  the  28th  October  last,  I  have  the  honor  to  submit  the 
viug  report  of  the  preliminary  examination  of  New  Bedford  Har- 
Massachnsetts,  provided  for  in  the  river  and  harbor  act  of  Con- 
;  of  August  5, 1886,  and  made  by  me  on  the  13th  instant, 
the  years  1875-76  there  was  appropriated  for  the  improvement  of 
Bedford  Harbor  the  sum  of  $20,000,  which  was  expended  in  ex- 
ting  a  channel  15  feet  deep  from  the  vicinity  of  the  wharves  to  the 
water  just  above  Palmer's  Island. 

ice  that  time  the  draught  of  the  steamers  plying  between  New  Bed- 
and  New  York  has  increased,  and  I  am  informed  that  they  not  only 
touch  the  bottom  in  this  channel,  but  that  iu  the  channel  below 
ler's  Islaud,  which  was  not  included  in  the  former  improvement, 
5  is  not  sufficient  water  at  low  tide  for  the  commerce  of  the  port, 
w  Bedford  is  an  important;  port  of  entry.  It  is  largely  interested 
auufactures  and  has  an  extensive  commerce  in  addition  to  its 
e  fisheries. 

a  petition  from  citizens  of  New  Bedford,  which  was  published  iu 
ieport  of  the  Chief  of  Engineers  for  1875,  1  find  the  statement  that 
e  six  months  from  April  to  October  of  1874, 1,777  steamers,  56  ships, 
•igs,  2,545  schooners,  1,025  sloops,  in  all,  5,416  vessels,  passed  Pal- 
i  Island  light-house  in  New  Bedford  Harbor,  and  that  there  were 
ged  in  the  whaling  business  SH  vessels  requiring  a  depth  of  about 
et  erf  water.  I  have  no  later  information  respecting  the  commerce 
ew  Bedford,  but  it  has  doubtless  largely  increased,  especially  iu 
ict  of  steamers. 

itn  inclined  to  the  belief  that  the  deepening  of  the  channel  desired 
be  done  at  comparatively  small  cost,  and  in  view  of  the  interests 
ved  1  am  of  the  opinion  that  the  harbor  is  worthy  of  further  im- 
minent. 

gtimatc  the  expense  of  the  necessary  surveys  at  $600,  if  authority 
ake  them  can  be  issued  in  time  for  completing  them  before  Christ- 
WG  88 33 
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mas,  but  if  later  the  expense  will  be  much  increased  by  reason  cl 
lays  by  bad  weather  and  ice. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieut.  CoL  of  Engine* 
Brig.  Gen.  J.  C.  Duaxe, 

Chief  of  Engineer*,  V.  8.  A. 


SURVEY  OF  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

Esgixeer  Office,  U.  S.  Army, 
Xeteport,  R.  I.,  October  17,  US 

Sir  :  I  bare  the  honor  to  submit  tbe  following  report  on  the  Mi 
of  New  Bedford  Harbor,  together  with  an  estimate  of  the  cost  rf 
improvement. 

This  harbor  is  an  estuary  of  Buzzard's  Bay,  forming  the  port  rfl 
cities  of  New  Bedford  aud  Fairhaven.  Mass. 

The  survey  was  made  on  the  5tb,  tltb,  and  "th  of  October. 

Soundings  were  carefully  taken  from  the  deep  "water  off  CM 
Poin t  to  the  wharves  of  New  Bedford  near  tbe  bridge.  These  M 
iiigs  were  reduced  to  mean  low-water  level, determined  byobserraD) 
for  one  month  of  tide-gauge  at  New  Bedford.  Borings  were  also  Bl 
throughout  the  entire  length  of  the  proposed  channel  to  a  depth* 
feet-  at  mean  low  water. 

It  will  be  seen  from  the  accompanying  sketch*  that  vessels dnwt 
over  1 5  iect  of  water  can  not  enter  the  harbor  at  mean  low  water. 

it  is  proposed  to  excavate  a  channel  2U0  feet  wide  and  LS  feeli 
The  general  position  of  this  channel  aud  of  the  areas  to  be  eicart 
are  shown  on  the  sketch.  The  borings  show  that  tbe  material  > 
dredged  consists  of  mud,  sand,  and  gravel. 

As  it  appears  from  the  following  estimate  that  the  total  cost  of  I 
channel  will  amount  to  less  than  $35,001),  I  have  the  honor  toM 
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tistry  in  America,  and  is  still  one  of  the  largest  and  most  flourishing 
1*8  in  New  England,  both  in  respect  to  its  commerce  and  manufact- 


f 


far  Bedford  is  a  port  of  entry.    The  amount  of  revenue  collected  at  New  Bedford 
»  fhe  fiscal  year  ending  Jane  30, 1887,  was  $29,023.98. 

ESTIMATE  OF  THE  COST  OF  THE  IMPROVEMENT. 

m  hundred  and  seventeen  thousand  cubic  yards,  measured  in  place,  of  mate- 
rial to  be  dredged  and  dumped  south  of  Egg  Island,  at  27  -cents $31, 590 

Id  10  per  cent,  for  contingencies 3,159 

Total 34,749 

Very  respectfully,  your  obedient  servant, 

W.  B.  Liyermore, 
Major  of  Engineers. 
lie  Chief  of  Engineers,  U.  8.  A. 


COMMERCIAL  STATISTICS,  NEW  BEDFORD,  MASSACHUSETTS. 

3l«  harbor-master  of  New  Bedford  reports  the  arrival  of  eight  sailing-vessels  of 
r  100  tons  burden  per  day  throughout  the  year,  2,920,  about  200  of  which  draw 
r  15  feet  of  water. 
'.  Charles  W.  Agard,  agent  of  the  Philadelphia  and  Reading  Coal  and  Iron  Coin- 


iy,  reports  vessels  carrying  coal,  180. 


Colony  Railroad  and  Steamboat  Company's  steamers  make  tri-weekly  trips  to 
r  York. 

a-w  Bedford,  Martha's  Vinevard  and  Nantucket  Steamboat  Company  make  600 
kfe  annually  with  6  steamers  between  the  points  named. 
t*«  following  freight  is  reported  as  being  received  annually  by  vessels  by  the  firms 


kiarles  W.  Agard,  agent  Philadelphia  and  Reading  Coal  and  Iron  Company,  re- 

t*  total  coal  received,  273,200  tons. 

Carles  8.  Paisler  and  William  A.  Tillinghast  report  lumber  received  in  47  vessels 

lG0  tons,  8,000,000  feet. 

William  B.  Fisher,  agent  for  Old  Colony  Railroad  and  Steamboat  Companies,  report 

ka  New  York  line  of  steamers,  cotton,  over  35,000  bales ;  miscellaneous  freight, 

*O0  tons. 

William  F.  Nye  reports  oil  by  schooners,  3,000  barrels ;  cases  of  bottled  oil  by 

Utters,  14,000. 

tx\  Charles  8.  Kelley,  vice-president  of  board  of  trade,  states  that  New  Bedford  has 

febitants  about  40,000;  banking  capital,  $4,500,000 ;  manufacturing  capital  (em- 

r*d  in  120  manufactories),  $11,500,000 ;  whalers  of  a  tonnage  of  28,291  tons,  75. 

t  is  the  third  city  in  the  United  States  in  point  of  cotton  manufactures. 


C  17. 

'&EL1MINARY  EXAMINATION  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

Engineer  Office,  XL  S.  Army, 
Newport,  R.  J.,  November  26, 1886. 

3-ENERAL:  In  compliance  with  the  instructions  contained  in  Depart- 
tit  letter  of  the  28th  October  last,  I  have  the  honor  to  submit  the 
lowing  report  of  the  preliminary  examination  of  Taunton  Kiver, 
tosachnsetts,  provided  for  in  the  river  and  harbor  act  of  Congress  of 
tgast  5, 1886,  and  made  by  me  on  the  19th  instant, 
faun  ton  Kiver  rises  in  Norfolk  County,  Mass.,  and  empties  into  Mount 


516         REPORT   OP   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Hope  J  Jay,  a  name  given  to  that  port  of  Xarragansett  Bay  wide 
mainly  in  Massachusetts.  It  is  44  miles  in  length,  measured  alot 
course. 

It  baa  been  improved  by  the  United  States  under  appropriation!  i 
in  tbe  years  1832-18S4,  amounting  to  $160,000. 

Tbe  object  of  tbe  improvement  is  to  deepen  and- widen  tbechi 
leading  to  tbe  city  of  Taunton,  at  the  bead  of  navigation,  wliid 
quires  large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  I 
heavy  articles  for  its  manufactures,  depending  largely  on  water  ft 
portation,  so  that  vessels  of  11  feet  draught  can  reach  the  city  at! 
water. 

In  its  original  condition  tbe  channel  was  narrow  and  obstructs 
lx>wlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  nil 
places,  more  than  o  feet  at  mean  high  water.  A  vessel  of  30  ami 
den  was  as  large  as  could  go  up  to  Taunton. 

The  project  under  which  tbe  work  is  being  carried  on  provided 
channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to  tbe  ( 
yard ;  a  channel  SO  feet  wide  (100  feet  at  the  bends)  and  11  feett 
from  the  ship-yard  down  to,  and  through  the  Needles  and  Bri 
Shoal ;  thence  to  Berkley  Bridge,  a  channel  of  the  same  widtb  a 
feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  DigUu* 
channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  art 
mated  from  high  water.  The  ledge  which  crosses  tbe  bottom  <i 
river  at  Peter's  Point  and  the  numerous  bowlders  which  lay  on  tk 
torn  and  sides  of  tbe  channel  from  Taunton  to  Dighton  were  tot 
moved. 

A  plat  of  the  river,  showing  the.  improved  channel,  was  publisb 
the  Annual  Report  of  the  Chief  of  Engineers  for  WS4,  page  006. 

With  the  exception  that  but  40  feet  of  the  00  feet  of  width  cod 
dredged  between  the  bridge  at  Weir  and  the  ship-yard,  ou  uccw 
interfering  with  private  property,  and  that,  ou  account  of  the  kvi 
and  depth  of  the  material  at  the  sides,  the  80-foot  channel  was  i 
all  cases  dredged  to  its  full  width,  the  channel  down  to  BerkleyB 
has  been  completed. 

The  major  ;>art  of  the  dreil^ini:  below  tlie  bridge-  has  ln-en  diHK 
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(2)  The  further  deepening  and  widening  of  the  channel  at  several 
ints  from  just  below  Pioneer  Bock  to  a  point  jnst  below  Three  Mile 
for,  especially  at  Brlgg's  Shoal. 

(3)  The  catting  off  of  a  sharp  bend  and  enlargements  of  the  channel 
Jthe  month  of  Three  Mile  Elver. 

U)  The  enlargement  of  the  channel  at  Burt's  Turn  and  at  the  Fish 

pee. 

:(5)  The  removal  of  a  deposit  of  sand  in  the  channel  at  Weir,  the  head 

navigation,  caused  by  the  freshet  before  referred  to. 

[6)  The  removal  of  a  few  other  bowlders  in  and  near  the  channel  be- 

een  Berkley  Bridge  and  Weir. 

If y  judgment  is  that  the  river  is  worthy  of  the  further  improvement 

ove  referred  to,  and  that  the  remainder  of  the  current  appropriation 

it  will  be  available  at  the  completion  of  the  present  contract  will 

Bee  to  pay  for  it,  but  this  can  not  be  determined  until  a  survey  is 

cle.  which  I  estimate  will  cost  $300. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 


Lieut.  Col.  of  Engineers. 


Jrig.  Gen.  J.  O.  Duane, 

Chief  of  Engineers,  U.  8.  A. 


SURVEY  OP  TAUNTON  RIVER,  MASSACHUSETTS. 

Engineer  Office,  U.  S.  Army, 
Newport,  R.  I.,  November  21,  1887. 

3ir  :  I  have  the  honor  to  submit  the  following  report  on  the  survey 
A  further  improvement  of  Taunton  Biver,  Massachusetts,  together 
bh  map  of  survey  just  completed  and  estimate  of  the  cost  of  improve- 
sut 

This  river  rises  in  Norfolk  County,  Mass.,  and  empties  into  Mount 
>pe  Bay,  a  name  given  to  the  northeast  part  of  Xarragansett  Bay. 
is  44  miles  in  length,  measured  along  its  course. 
The  survey  was  made  between  the  15th  and  30th  of  October.    Sound - 
fs  were  carefully  taken  over  the  areas  mentioned  in  Colonel  Elliot's 
frort  of  the  preliminary  examination  of  the  river. 
Riese  soundings  are  referred  to  mean  high  water,  the  plane  of  refer- 
ee used  on  the  Taunton  River. 
Borings  were  also  taken  over  the  areas  surveyed. 
The  map*  of  the  survey  herewith  submitted  shows  the  areas  over 
lich  the  soundings  and  borings  were  taken,  with  the  channel,  as  con- 
tnplated  in  the  approved  project,  in  a  broken  and  dotted  line,  and  the 
-foot  contour  in  a  broken  line.    On  figure  4,  at  the  head  of  navign- 
m,  the  10-foot  contour  is  also  shown  in  a  dotted  line. 
The  areas  in  which  it  is  proposed  to  dredge  are  shaded,  and  are  enl- 
aced between  the  11-foot  contour  and  the  channel  lines. 
There  is  also  on  the  same  sheet,  on  a  smaller  scale,  a  map  of  the  river 
>m  Weir  to  Somerset,  on  which  the  location  of  those  portions  of  the 
rer  surveyed  are  indicated. 

The  river  has  been  improved  by  the  United  States  under  appropri- 
ions  made  in  the  years  1852-1884  amounting  to  $160,000. 

•  Omitted.    Printed  in  House  Ex.  Doc.  No.  86,  Fiftieth  Congress,  first  session. 
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Tin-  object  of  tlie  iiii |'M i\  emeut  is  to  deepen  and  widen  the  cliin 
leading  to  tin-  city  of  Tauutou,  at  the  head  of  navigation,  which  reqa 
large  qnauties  of  coat,  iron,  clay,  molding-sand,  and  other  heavy  ■ 
eles  for  its  manufactures,  defending  largely  on  water  trans porUtioa, 
that  vessels  of  11  feet  draught  can  reach  the  city  at  high  water. 

Iu  its  original  condition  the  channel  was  narrow  and  obstructed 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  in  placet! 
not  more  than  3  feet  at  high  water.  A  vessel  of  30  tons  was  as  latp 
could  go  up  to  Taontou. 

The  project  under  which  the  work  is  being  carried  on  provides  fa 
channel  CO  feet  wide  and  11  feet  deep  from  Weir  Bridge  to  the  ship  ji 
a  channel  SO  feet  wide  (100  feet  at  the  bends)  and  11  feet  deep  tr 
the  ship-yard  down  to  and  through  the  Needles  and  Brigg's  Sk 
thence  to  Berkley  Bridge  a  channel  of  the  same  width  and  1-1 
deep,  aud  from  Berkley  Bridge  to  the  deep  water  at  Dtgbton  tf 
nel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  arc  et 
from  high  water. 

The  ledge  which  crosses  the  bottom  of  the  river  at  Peter's  Point,  i 
the  numerous  bowlders  which  lay  on  the  bottom  and  sides  of  tho  cb 
nel  from  Taunton  to  Dighton,  were  to  be  removed. 

A  plat  of  the  river  showing  the  improved  channel  was  pubiisbnl 
the  Animal  Report  of  the  Chief  of  Eugiueers  for  1SS4,  page  COO. 

Colonel  Elliot  states  in  his  report  of  the  preliminary  esamiuatkmt 
this  river  November  26,  1SSC,  as  follows : 

With  tho  exception  that  liat  40  feet  of  the  CO  feet  of  width  coold  be  dndgrit 
tween  the  bridge  nt  Weir  and  the  ebip-y»rd,  on  account  of  Intsr&rtng  «iih  fat 

property,  imd  th.it,  on  account  of  the  hardness  and  depth  of  the  material  ill 
hides,  tlif  BO-fool  Banned  iv;l.i  not  in  all  cases  dredged  to  its  full  width,  th«  t\ 

nel  down  to  Berkley  liri<lge  has  been  completed. 

Doting  the  past  season  a  small  amount  of  ledge  rock  above  the  pi 
of  the  bottom  of  the  channel  was  uncovered  by  the  dredging  he 
Peter's  Point.  After  the  removal  of  this  the  channel  below  Bertl 
Bridge  will  be  completed. 

The  object  of  the  further  improvement  of  the  river  is  the  ' 
of  the  jKMbgt  ''liamu'l  to  its  lull  flfajjtMMJgni  where  it  is  too  nai 
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JTIMATK  FOR  FURTHER  IMPROVEMENT  OF  TAUNTON  RIVER,   MASSACHUSETTS. 

Iging  12,534  cubic  yards  of  material,  including  the  removal  of  bowlders, 

fl  per  «ubio  yard $12,534 

oving  ledge  below  Peter's  Point,  six  days  of  vessel  and  crew,  at  $40  per 

y 240 


10  per  cent,  for  contingencies,  etc 


12,774 
1,277 


Total 14,051 

COMMERCIAL  STATISTICS. 

ReoeipU  at  Taunton,  3las$.,  via  Taunton  River,  for  year  ending  March  1, 1887. 


Articles. 


. 

......  ....... tona.. 

Qnantity. 


3a  500 

1, 300, 000 

8,700,000 

228,000 

26,000 


Articles. 


Iron tons. 

Molding-sand do . 

Clay do . 

Other  merchandise do  . 


Quantity. 


31,000 
22,000 
27,000 
23,000 


Very  respectfully,  your  obedient  servant, 

W.  E.  Liyermobe, 
Major  of  Engineers. 
)  Chief  of  Enchneebs,  XJ.  S.  A. 


,  t 


APPENDIX  D. 


:MENT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
JUT,  AND  OP  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CTICUT  AND  NEW  YORK. 


OF  LIEUTENANT-COLONEL  D.  C.  HOUSTON,  CORPS  OF  ENGI- 
,  BVT.  COL.,  U.  A  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL 
ENDING  JUNE  30,  3888,  WITH  OTHER  DOCUMENTS  RELATING 
E  WORKS. 

IMPROVEMENTS, 


a  River,  Connecticut. 

/ondon  Harbor,  Connecticut. 

cticut River,  Massachusetts  and 

necticut. 

n  Harbor,  Connecticut. 

[aven  Harbor,  Connecticut. 

water  at  New  Haven,  Connecti- 

d  Harbor,  Connecticut, 
tonic  River,  Connecticut, 
'port  Harbor,  Connecticut. 
Rock  Harbor,  Connecticut. 
>ort  Harbor,  Connecticut. 
,1k  Harbor,  Connecticut. 


13.  Stamford  Harbor,  Connecticut. 

14.  Port  Chester  Harbor,  New  York. 

15.  Mamaroneck  Harbor,  New  York. 

16.  Echo   Harbor,  New    Rochelle,  New 

York. 

17.  New  Rochelle  Harbor,  Now  York. 

18.  East  Chester  Creek,  New  York. 

19.  Greenport  Harbor,  New  York. 

20.  Port  Jefferson  Harbor,  New  York. 

21.  Flushing  Bay,*  New  York. 

22.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


Engineer  Office,  U.  S.  Army, 

New  York,  July  9, 1888. 

[  have  the  honor  to  transmit  herewith  my  annual  reports  upon 
d  harbor  works  in  my  charge  for  the  fiscal  year  cndiug  June 

ustrations  of  these  works  I  would  respectfully  refer  to  Annual 

for  1885, 1886,  and  1887. 

cry  respectfully,  your  obedient  servant, 

D.  G.  Houston, 
Lieut.  Col.  of  Engineers. 
hief  of  Engineers,  U.  S.  A. 


D  i. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

iver  is  formed  by  the  confluence  of  the  Yantic  and  Shetncket 
Norwich,  Conn.,  and  extends  southward  as  a  tidal  stream  15 
Long  Island  Sound.     For  11  miles  above  its  month  the  channel 

3  to  80  feet  deep,  averaging  over  30  feet  for  the  first  4  miles. 

521 
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Tor  3  miles  below  Norwich  the  available  depth  iu  1S29  was  but  fi  fiW 
at  mean  low  water,  where  uow  there  U  over  10  feet.  The  work  of  im- 
provement has  been  confined  to  a  stretch  of  3J  miles  below  Norwick 
Histories  of  the  improvements  mav  l»e  found  in  the  Annua)  lleportatf 
the  Chief  of  Engineers,  1873,  page  981,  aod  1879,  Part  I,  page  331. 

PHOJECTS  FOE  IMPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  partita  a 
corporations  to  deepen  the  channel  of  this  river  near  Norwich;  \in 
first  ones  were  by  excavation  only,  but  subsea. nun tly  stone  piers  wt» 
constructed  perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2,  1829,  $150  were  appropriated  "for  making  I 
survey  of  the  river  Thames  with  a  view  to  improve  the  navigation  rf 
the  same  nnd  the  cost  of  such  improvements." 

The  survey  was  made  in  1829  by  Oapt.  Hartraan  Bache,  Corpstf 
Engineers;  at  that  time  there  were  four  old  piers  standing.  Inlii« 
report  on  the  survey,  dated  February  20,  1830,  and  printed  in  Honwof 
Representatives  War  Department  Document,  So.  125,  Twenty-fin* 
Congress,  first  session,  Captain  Bache  submitted  a  project  for  making 
a  channel  00  feet  wide,  to  be  either  12  or  14  feet  deep  at  liigh  water  (1 
or  11  feet  at  low  water)  by  excavation,  by  rebuilding  one  of  theexistinr 
piers,  by  adding  to  the  other  three  wings  extending  up  and  down  strran 
converting  them  into  "Pw»l'a  ana*  by  building  ton  new  piers  extending 
downstream  iu  curves.  The  piers  were  to  be  of  riprap  3  feet  widen* 
top,  with  side  slopes  of  45  degrees  ;  they  were  to  be  built  to  heightetf 
from  1 J  to  3J  feet  above  highest  tide,  those  farthest  up  stream  being: 
the  highest.  The  piers  were  estimated  to  require  43,430  cubic  yard*  of 
riprap,  and  the  excavation  for  a  12-foot  channel  was  placed  at  27,315 
cubic  yards,  fur  a  14-foot  channel  at  0(t,L'.jl  cubic,  yards.  The  coBtof 
whole  work  was  estimated  at  $72,650.  The  project  was  adopted,  and 
under  appropriations  of  1836,  1S37,  and  1838— #40,000  in  all— the  pi«» 
were  built  nearly  as  designed,  with  exception  of  two  of  the  new  piwi 
and  one  wing-wall,  which  were  not  constructed  ;  considerable  dredginf 
was  done,  but  no  complete  record  of  amount  appears  to  have  been  kept- 
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the  Board  of  Engineers,  tbe  project  was  farther  modified  by  providing 
Jbr  the  construction  of  five  dikes  or  training-walls  along  the  outer  sides 
of  the  channel  curves,  with  the  addition  of  low  walls  on  the  inner  sides 
flhoold  they  be  found  necessary,  the  width  of  waterway  between  them 
increasing  from  300  feet  (about  the  full  width  of  the  river)  at  Thames- 
▼Hie,  1  mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training-walls  was  to  utilize  the  effect  of  the  tides 
in  keeping  the  channel  open;  they  were  to  be  built  up  to  high- water 
level,  and  to  have  an  eggregate  length  of  13,800  feet.  In  the  same  year 
the  projected  channel  was  increased  to  200  feet.  The  improvement  was 
designed  to  extend  over  the  first  3£  miles  below  Norwich,  and  the  esti- 
mated cost  was: 

For  the  five  dikes  or  trailing- walls $8*2,800 

For  dredging  200  feet  wide  and  14  feet  deep 125/280 

Total 208,080 

Under  this  project,  up  to  July  1, 1887,  the  three  dikes  farthest  down- 
stream had  been  built,  and  a  fourth  one  about  one-third  completed; 
132,969  cubic  yards  of  dredging  had  been  done. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE   30,  1888. 

The  contract  with  John  A.  Bouker,  of  New  York  City,  for  delivering 
riprap  and  building  extension  of  the  Boiling-Mill  Dike,  which  was  in 

S regress  at  the  close  of  the  last  fiscal  year,  was  completed  December 
1, 1887.  Since  July  1, 1887,  6,542  tons  of  stone  were  delivered,  build- 
ing 1,513  linear  feet  of  the  dike,  besides  slight  repairs  on  the  three  lower 
dikes.  Under  this  contract,  the  total  amount  of  stone  delivered  was 
11,021  tons,  and  1,883  linear  feet  of  dike  were  built. 

June  29, 1887,  a  contract  was  entered  into  with  the  Hartford  Dredg 
ing  Company,  of  Hartford,  Conn.,  to  dredge  in  the  river  at  the  rate  of 
12  cents  per  cubic  yard.  Work  under  this  contract  was  begun  July  18, 
1887,  and  was  completed  October  6, 1887,  channels  12  feet  deep  and  100 
feet  wide  being  made  through  the  shoals  just  above  and  below  the 
Thamesville  Boiling-Mills;  37,953  cubic  yards  of  sand  and  gravel  were 
removed. 

A  letter  from  Hon.  Charles  Russell,  M.  C,  to  the  Secretary  of  War, 
asking  the  "approximate  cost  of  completing  the  16  feet  deep  channel  to 
Allyn's  Point  and  the  14  feet  deep  channel  to  Norwich,"  was  referred  to 
the  officer  in  charge  for  report,  and  the  estimates  asked  for  were  sub- 
mitted in  May,  1888. 

Proposals  for  dredging  were  received  May  29,  1888,  and  a  contract 
dated  June  12, 1888,  was  entered  into  with  the  Hartford  Dredging  Com- 
pany, of  Hartford,  Conn.,  at  the  rate  of  19  cents  per  cubic  yard.  Work 
under  this  contract  will  be  begun  early  in  July,  1888. 

PRESENT  CONDITION   OP  THE  IMPROVEMENT. 

Of  the  five  dikes  provided  for  in  the  project,  the  three  furthest,  down- 
stream have  been  constructed  at  cost,  as  follows : 


LooatioB. 


*— .  S(  bUm  below  Norwich 

X'radUMt  Cert,  2A  mile*  below  Norwich 
Book,  I  aulea  below  Norwioh — 


Date  of 

com  pie* 
tion. 


1883 
1882 
1885 


Length. 


Feet. 
2,088 
2,370 
2,800 


i  Coat,    ex- 
No.  of  tons    elusive  of 


of  riprap. 


Pile-dike. 
17,207 
11,945 


supervi- 
sion. 


$23,686.00 
21,113.05 
12,781.15 


524        BEPOBT   OP   THE   CII1EP   OP    ENGINEERS,  IT.  8.   AKJIT. 

The  next  in  order,  the  Rolliog-Mill  Dike,  designed  to  b*4,350  feet  long, 
was  began  in  1885.  Op  to  date,  3,093  feet  of  t be  south  cud  of  tbia  tliku 
have  been  bailt,  leaving  a  gap  of  3!K>  feet  at  the  "sand-pier,"  and  exteu'l- 
ing  to  about  250  feet  south  of  the  lower  Rolling- Mill  embankment.  Tbe» 
spaces  are  covered  by  old  piers,  which  it  is  designed  to  dredge  oat  and 
throw  over  into  the  line  of  the  Uolling-Mill  Dike.  The  project  contem- 
plated extending  the  Rolling-Mill  Dike  about  (WO  feet  north  of  thelotnr 
Rolbng-Miil  embankment.  Since  its  adoption  the  Lower  Rolling- Mill 
Company  has  dredged  a  channel  in  towards  shore  on  the  north  aide  rf 
the  embankment,  which  is  now  used  as  a  lauding.  An  opening  of  at 
least  100  feet  ought  to  be  left  for  this  channel,  and  it  probably  will  not 
be  found  expedient  to  continue  the  dike  at  all  to  the  northward  of  uV 
embankment.  The  upper  dike,  one-half  mile  below  Norwich,  to  In-  LMO 
feet  long,  has  not  been  begun. 

The  Trading  Cove  Dike  bas  settled  an  average  of  about  1}  feet  om 
its  whole  length,  and  the  Mohegau  Dike  nearly  a  foot.  Both  ongbt  to 
bo  built  up  to  high-water  level. 

The  chaunel  is  in  nearly  the  same  condition  as  at  the  time  of  the  ta*l 
annual  report.  Mean  low-water  depth  on  the  shoalest  places  is  aboni 
10L5  feet.  Pending  the  completion  of  the  dikes  only  enough  dredgin* 
baa  been  done  to  maintain  a  navigable  channel. 

PEOPOSED   OPERATIONS. 

TJnder  the  contract  now  in  force  the  Middle  Oround  at  Norwich  will  1* 
dredged  out  as  far  as  possible,  and  work  will  be  done  on  the  shoals  when 
neoesaarv  to  maintain  a  navigable  channel  of  1 1  to  12  feet  depth  at  to» 
water.  Willi  tatare  appropriations  it  is  proposed  to  complete  thesj* 
tem  of  dikes  and  to  dredge  the  channel  200  feet  wide  and  14  feet  deep,  * 
provided  for  in  the  project. 

To  the  estimates  of  cost  of  the  projected  improvements,  $4,000  pff 
year  should  be  added  as  necessary  for  maintenance  of  the  channel. 

Appropriations  for  the  improvement  of  the  Thames  River  have  bw» 
made  as  follows : 
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Money  statement. 

July  1,1887,  amount  available 121,137.76 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $13,136.87 

July  1 ,  1888,  amount  covered  by  existing  contracts 6, 650, 00 

19,786.87 

July  1, 1888,  balance  available 1,350.89 

:>  Amount  appropriated  by  act  of  August  11, 1888 50,000.00 

Amount  available  for  fiscal  year  ending  Jnne  30,  1889 51,350.89 

(Amonnt  (estimated)  required  for  completion  of  existing  project 79, 600, 00 
Amount  that  can  be  profitable  expended  in  fiscal  year  ending  June  30, 1890    79, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contracts  for  improving  Thames  River,  Connecticut,  in  force  during  the  fiscal 

year  ending  June  30,  1888. 


Name  and  address  of  contractor. 


John  A.  Bouker,  New  York  City  .. 

The  Hartford  Dredging  Company, 
Hartford,  Conn, 


Date. 


Oct.  23, 1886 
Jnne  29, 1887 


Subject. 


Building     riprap 

dike. 
Dredging. 


Price. 

*$0.08 
to:  12 


Remarks. 


Completed  Decem- 
ber 21. 1887. 

Completed  Octobei 
6,  1887. 


*  Per  ton. 


t  Per  cubic  yard. 


Abstract  of  bids  for  dredging  in  Thames  River,  Connecticut :,  opened  at  Engineer  Office,  U.  S. 

Army,  New  York  City,  May  29,  l*m 


No. 


•l 


Name  and  address  of  bidders. 


Rat*  per 
cubic 
yard. 


The  Hartford  Dredging  Company,  Hartford,  Conn 

Aforrift  Y.  Brainard,  New  York  City 

W.  H.  Beard,  Brooklyn,  N.  Y 


Cents. 


19 
24 
20 


•Entered  into  contract  June  12,  1888;  work  not  yet  begun. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR   YEAR   1H8G. 

From  the  best  obtainable  estimates  the  amount  of  freight  received  at  Norwich  was 
*£T>0,000  tons,  valued  at  $3,2T>0,000 ;  rather  more  than  half  the  tonnage  is  coal,  the  rest 
iron,  lumber,  and 'general  merchandise.    It  is  carried  in  vessels  drawing  7  to  13  feet. 


D  2. 

IMPROVEMENT  OF  NEW  LONDON  HARBOR,  CONNECTICUT. 


Kew  London  Harbor  is  that  part  of  the  Thames  River  which  lies  in 
front  of  the  city  of  New  Loudon,  extending  from  Winthrop's  Point  to 
Long  Island  Sound,  a  distance  of  about  3  miles.  It  has  good  anchor- 
ago-ground  and  a  chanucl  from  30  to  50  feet  deep  and  a  quarter  of  a 
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mile  wide,  extending  up  to  Winthrop's  Point.  Tt  is  one  of  the  tx*t 
harbors  on  the  Atlantic  Coast.  No  improvements  of  general  Importance 
hare  over  been  needed,  and  none  were  undertaken  until  1880. 

PROJECT  FOE   IMPROVEMENT. 

In  the  annual  report  for  187S  upon  the  improvement  of  Thames  Kim 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1878,  Part  I,pagt 
307),  sbortlyaiter  the  completion  of  the  New  London  Northern  Railroad 
Wharf,  a  petition  of  certain  citizens  of  New  London  and  Norwich  »» 
presented,  asking  that  the  United  States  undertake  the  removal  oft 
shoal  east  of  that  wharf.  The  desired  work  was  estimated  to  coat  tG,m, 
and  it  was  recommended  that  it  be  included  in  the  general  project  fi 
the  improvement  of  the  Thames  River.  The  estimate  was  as  folium 
To  remove  the  shoal  ami  bowlder*  to  a  depth  of  16  feet  at  wean  low  water  will 
reqnire  the  excavation  of — 

125  cubic  yards  of  bowlders,  at  &*  per  yard. tl 

37,000  cubio  yards  of  gravel  and  mud,  at  15  cents  per  cubic  yard  ..........  3,8 

Add  for  contingencies B 


This  shoal  extended  from  the  shore  out  about  us  far  as  the  end  of 
the  wharf.  The  part  whose  removal  was  contemplated  was  that  part 
lying  south  of  a  line  running  east  from  a  point  on  the  railroad  wharf 
500  feet  from  its  onter  end. 

The  river  aud  harbor  act  approved  .June  14, 1880,  appropriated  -'for 
the  improvement  of  the  Thames  River,  of  which  sum -«J, 500  shall  to 
expended  in  the  removal  of  rocks  aud  sand  from  New  London  Harbor, 
$25, 0(H)."  In  1881  and  subsequently  appropriations  were  made  for  in- 
proving  New  Loudon  Harbor. 

The  first  work  under  this  project,  so  inaugurated,  was  done  in  1SSCL 
It  was  found  that  the  presence  of  bowlders  made  the  dredging  roudi 
more  expensive  than  had  been  counted  on,  and  in  the  annual  reportfe* 
1881  (see  Annual  Report  of  the  Ohief  of  Engineers  for  1881,  Parti, 
page  5S(i)  a  new  estimate  was  submitted,  placing  the  cost  from  the  i» 
"    j  at  «24,0O0. 
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Appropriations  for  improving  New  London  Harbor  have  been  made 
«B  follows,  viz : 


Bate. 


Application. 


Amount. 


fane  14, 1880 
Mar.  8,1881 
Aug.  2,188ft 
.My  8,1884 
As*.  5,1888 


Dredging  shoal  east  of  railroad  wharf . 

do 

do 

do 

do 


*$2  500 
4,300 
8,000 
2,000 
2,000 


Total 


18,800 


*  Part  of  appropriation  for  Thames  River  improvement. 

New  London,  the  port  of  entry  for  the  collection  district  of  New  London,  is  situated 
en  the  west  bank  of  the  Thames  River,  about  2}  miles  from  Long  Island  So  and ;  the 
harbor  is  the  month  of  the  Thames  River. 

New  London  light-house  is  located  at  the  entrance  to  the  harbor,  on  the  west  shore. 
.  Forts  Trumbull  and  Griswoid  command  the  harbor  from  either  side. 

Money  statement 

July  1,  1887,  amount  available $204.33 

Jnly  1, 1888,  amount  expended  during  fiscal  year, exclusive  of  liabilities 
outstanding  July  1, 1887 2.94 

July  1, 1888,  balance  available 201.39 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  OF   1886. 

The  freight  received  on  the  east  side  of  the  New  London  Northern  Railroad  Wharf, 
ihe  only  landing  benefited  by  the  improvement,  was  131, 225  tons;  shipped,  27,955 
ions  ;  total,  159,180  tons.  It  was  carried  as  359  cargoes  in  9  steamers  of  aggregate 
*«gi  stored  tonnage  of  7,887.05 ;  the  maximum  draught  of  these  steamers  was  15  feet. 

The  general  commerce  of  the  harbor  amounted  to  about  500,000  tons  additional. 


D3. 

tMPBOVEMENT  OF  THE  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT. 

This  river  rises  in  the  northern  part  of  New  Hampshire,  flows  in  a 
general  southerly  course  between  the  States  of  New  Hampshire  and 
Vermont,  crosses  the  States  of  Massachusetts  and  Connecticut,  and 
Bmpties  into  Long  Island  Sound  at  Saybrook  Point,  Conn.  It  is  divided 
naturally  into  two  parts,  Hartford,  Conn.,  at  the  head  of  navigation, 
being  the  point  of  division,  and  appropriations  by  Congress  have  gen- 
erally specified  in  which  part  the  money  appropriated  was  to  be  ex- 
pended. 

The  divisions  are  as  follows: 

1.  Above  Hartford,  Connecticut — Embracing  a  length  of  about  66 
miles,  from  Hartford,  Conn.,  to  Miller's  Falls,  Mass. 

2.  Below  Hartford,  Connecticut — Embracing  a  length  of  about  50 
miles,  from  Hartford  to  Long  Island  Sound. 

By  the  river  and  harbor  act  of  1882  an  examination  or  survey  of  the 
Connecticut  River,  frcm  Bellows  Falls,  Vt.,  to  Pittsburgh,  N.  H.,  was 
authorized.    Bellows  Falls  is  about  105  miles  above  Hartford,  and  Pitts- 


5*28         HEPOBT    OF   THE    CHIEF    OF   EXOINKEKS,  U.  8.  ARMY. 

burgh  is  1S»  miles  above  3eIlows  Fulls.  A  preliminary  examimlii 
was  made,  the  report  on  which,  printed  in  the  Annual  Report  of ' 
Chief  of  Engineers  for  1884,  Part  I,  page  noD,  recommended  no  snr 
and  proposed  no  plan  of  improvement. 

(1)  ABOVE  HABTFOKD,  COSMECTICCT. 

Miller's  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of! 
Connecticut  River.     From  this  point  down  to  Holyoke,  Mast,* 
tance  of  about  3'2  miles,  the  river  is  susceptible  of  improvement,) 
it  can  not  be  used  by  vessels  now,  on  account  of  a  dam  and  faE 
Holyoke,  which  entirely  obstruct  navigation.    The  lockage  requirrtl 
lift  boats  from  the  lower  to  the  upper  levels  at  Holyoke  is  abont.fiflfc 
From  Holyoke,  Mass.,  to  Enfield  Falls,  Conn.,  a  distance  of  18  uiik 
there  is  a  fair  channel  4  to  5  feet  deep  at  low  water,  which  cmldh 
made  8  feet  deep.     Enfield  Falls,  or  Rapids,  cover  a  stretch  of  rid 
about  5  miles  long,  having  a  fall  of  about  32  feet  at  low  water.  Hi   ' 
bed  is  rocky  aud  very  uneven,  and  the  slope  is  not  uniform,  but  wma» 
of  a  succession  of  long  shallow  reaches  separated  by  rapids.    FrraaSi  ' 
foot  of  Enfiidd  Falls  to  Hartford,  a  distance  of  11  miles,  the  river  bui 
broad  sandy  bed  with  a  depth  of  a  to  5  feet  at  low  water.     Utidai 
charter  from  the  State  of  Connecticut  granted  in  May,  1824,  tlw  C* 
neetictit  River  Company  has  constructed  a  canal  with  locks  around  & 
field  Falls.    The  locks  are  80  feet  long,  18  feet  wide,  and  44  feet  rt«| 
The  canal  is  chiefly  used  for  water-power;  the  company  collected 
from  vessels  using  it. 

Following  is  a  list  of  places  in  this  part  of  the  river  where  work  hi 
been  done  by  the  United  States,  with  distances  above  the  wagon-bra 
at  Hartford : 

sun. 


»  Strong's  Island.. 
Semitic  River  ... 


PEOJEOTS  FOB  IMPROVEMENT. 


No  general  project  for  the  improvement  of  this  part  of  the  rive: 
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PRESENT  CONDITION  OF  IMPROVEMENT. 

The  wing-dams  are  all  in  fair  condition ;  they  are  as  follows : 
One  at  Scantic  River,  one  at  Strong's  Island,  one  at  the  month  of 
ftrmington  River,  two  nearly  opposite  the  mouth  of  Farmington  River, 
id  two  on  the  east'  bank  opposite  Barber's  Landing. 
The  available  channel  depth  from  Hartford  to  Scantific  River  is  about 
feet  at  ordinary  summer  stage  of  water ;  this  part  of  the  river  is  unvi- 
able for  freighting  only  when  in  freshet  No  work  has  been  done 
K)ve  Scantic  River ;  the  depth  from  there  up  to  the  foot  of  Enfield 
Ms  is  greater  than  from  there  down  to  Hartford. 

PROPOSED  OPERATIONS. 

ISo  work  in  the  river  above  Hartford  is  contemplated  during  the  en- 
ting  year.  Should  any  injury  to  the  wing-dams  occur,  the  money  avail- 
tie  will  be  sufficient  for  repairs. 

Appropriations  for  improving  the  Connecticut  River  above  Hartford 
tve  been  made  as  follows,  viz  : 


Date. 

■ 

Application. 

Amount. 

ly  11, 1870 

i                                                       r 

1  Dams  at  Scantic  River,  Strong's  Island,  Farmington 
S    River,  and  Barber's  Landing ;  repair  of  dams ;  dredg-  • ; 
J     ing  at  Barber's  Landing ;  sarvoys. 

820,  COO 
20,000 
25, 000 

arch  8. 1871 

He  10, 1872 

arch  3.  1873 

20,000 

Belt,  1880 

15,000 

Total 

100,000 

• 

Of  these  amounts  the  following  balance  is  yet  unexpended: 

*om  appropriation  of  Juno  14,  1880,  for  •*  improving  Connecticut  River 

l>otween  Hartford  and  Holyoke" $9,133.20 

Money  statement 

ily  1,  1887,  amount  available $9,133.20 

Uy  1,  1888,  balance  available 9,133.20 


COMMERCIAL  STATISTICS  FOR  THK   CALENDAR  YKAR  1886. 

Receipts  by  water. 


Articles. 


Tons. 


Value. 


ml 

hper  and  paper  stock. 


4,000 
300 


Total ;    4,300 


$22, 000 
12, 000 


34,  000 


Vessels  employed  in  this  traffic. 


Vessels. 


No.    Tonnage.   Draught. 


«wn. 


tups. 


•> 
4 


Feet. 

30 

4 

300 

3t 

In  its  present  condition  this  part  of  the  river  is  navigable  only  during  freshets, 
he  amount  of  freight  in  1886  was  unusually  small,  owing  to  the  river  current  break- 
g  through  behind  one  of  the  dikes  and  leaving  the  main  channel  shoal ;  tho  di^ti 
It  since  been  repaired. 
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('-')  BELOW  HARTFORD,  CONNECTICUT. 

Tilt*  Uoiiuii-licitt  River  below  Hartford  is  a  large  stream, 
21  miles  flowing  in  a  winding  coarse,  mostly  through  alluvii 
which  are  overflowed  at  high  water,  and  which  consist  of  a  1 
soil,  easily  undermined.  For  the  remaining  29  miles  to  I 
Sound, at  Saybrook  Point,  the  course  is  straighter,  tho  banl 
manent  and  generally  harder. 

A  gauge  has  been  established  at  Hartford,  whose  zero  ii 
stage  that  the  water  is  kiiowu  to  have  reached  from  uatu 
closing  the  gates  at  the  llolyoke  Dam  iii  time  of  drought 
the  water  to  fall  lower.  The  usual  low-water  stage  of  the  ri 
mer  is  about  1  foot  on  this  gauge.  Spring  freshets  onliuari 
feet ;  the  highest  recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  3$  feet ;  at  Hartford  it  is  s 
though  when  the  water  stands  above  5  feet  on  the  Hartfori 
tide  there  is  not  perceptible.  The  slope  of  the  river  from  I 
Saybrook  averages  .0458  foot  per  mile.  The  bed  of  the  ri  v 
the  alluvial  meadows  within  10  miles  of  Hartford,  is  consta 
itig,  from  the  undermining  of  the  banks.  It  is  said  that  in  i 
chauged  its  position  a  half  mile.  The  bars  in  this  part  c 
after  being  dredged,  form  again  during  freshets  aud  ice-ji 
some  of  them  require  dredging  annually ;  others  less  frequc 
part  of  the  river  was  worked  upon  by  corporations  and  pri 
at  various  times  between  1800  and  1870.  Several  small  stc 
deepen  the  channel  at  shoal  places,  were  built  in  this  \va; 
these  are  covered  by  new  banks,  tho  channel  has  shifted  to  j 
side  of  others,  and  others  still  have  been  dredged  out,  becau 
come  to  be  obstructions.  The  depth  sought  by  these  work: 
feet  at  low  water. 

The  following  list  gives  the  names  of  the  several  places  < 
below  Hartford  where  work  has  been  done  by  the  United  t 
their  distances  by  course  of  channel  below  the  Hartford  Waj 
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',  1838,  under  contract  with  Randall,  Haskell  &  Holmes,  at  the 
62£  cents  per  cnbic  yard,  measured  in  scows ;  dredging  was  con- 
until  the  fall  of  1840,  when  the  appropriation  was  exhausted ; 
cubic  yards  of  sand  and  stones  had  been  removed,  making  a 
1 1,500  feet  long,  50  feet  wide  and  from  11  to  12  feet  deep.  This 
1  was  nearly  destroyed  by  storms  and  freshets  in  the  following 
and  spring.  March  1, 1843,  $3,471.57  was  appropriated  to  pay 
ice  due  the  contractors. 

irther  work  was  done  upon  the  river  until  1867.  By  act  of  Con- 
approved  March  2, 1867,  a  survey  of  the  river  was  ordered,  which 
ide  in  the  following  season,  and  which  embraced  all  the  princi- 
s  and  obstructions  between  Hartford  and  Long  Island  Sound. 
he  report  on  this  survey,  dated  January  11, 1868,  and  printed  on 
54  et  seq.  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
ras  presented  a  project  for  improving  this  part  of  the  river;  it 
3d  dredging  at  Hartford,  Clay  Banks,  Pratt's  Ferry,  Glastenbury, 
atol  Point,  to  make  channels  8  feet  deep  at  low  water  apd  100  feet 
redging  at  Say  brook  Bar'to  make  a  channel  8£  feet  deep  and  200 
le,  piling  for  shore  protection  at  Hartford  and  Wethersfield,  and 
aoval  of  Chester  Rock,  at  a  total  estimated  cost  of  $70,000 ;  an 
te  of  $10,000  for  annual  maintenance  was  submitted.  All  the 
og  done  up  to  1880  was  in  accordance  with  this  project,  estimated 
e  9  to  9£  feet  depth  instead  of  8  feet,  and  also  to  include  Press 
dividend,  and  Mouse  Island  bars ;  the  piling  at  Hartford  was  built 
.,  and  the  removal  of  Chester  Rock  was  begun  in  the  same  year, 
andoned  by  the  contractor  soon  after  beginning, 
tary  22, 1873,  a  project  for  building  three  jetties  at  Saybrook  and 
dging  was  approved  by  the  Secretary  of  War ;  the  jetties  were 
f  a  double  row  of  piles  20  feet  apart,  filled  with  stone  to  a  height 
3t  above  low  water;  the  dredging  was  to  be  9  feet  deep  and  400 
de ;  tbe  estimated  cost  was — 

g $17,850 

318,760 

otal 336,610 

>re  work  on  the  jetties  was  begun  the  plan  of  construction  was 
»d  to  one  for  building  them  of  riprap  stone,  triangular  cross-sec- 
ising  to  level  of  highest  water  i.  c,  about  5  feet  above  mean  low 
this  plan  being  much  more  economical  than  the  previous  one. 
jetties  were  begun  in  1873,  and  two  of  them  were  completed  in 
the  third  has  not  been  built  and  may  not  be  needed :  the  west 
as  since  been  extended,  and  both  have  been  repaired  and  strength- 

880  a  project  was  adopted  for  permanent  works  of  improvement 
of  the  worst  bars  (see  Annual  Report  of  the  Chief  of  Engineers 
JO,  Part  I,  page  39G  et.  seq.). 

i  project  provided  for  riprap  wing-dams,  mattress  shore-protection 
ctification  of  the  banks  at  the  following  places,  viz : 


Locality. 


Bar 

ks  Bar 

eirv  or  Naubao  Bar 
rn  Bar 


Amount. 


$33,464 
69,116 
64,735 
41,140 


Looality. 


Amount. 


Glastonbury  Bar 
Dividend  Bar 

Total 


$114,  »22 
7,110 


330,487 
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With  dredging,  to  make  aud  maintain  a  permanent  channel.  The. 
cut  did  not  provide  for  extension  and  repair  of  the  Saybrook  jeitis\ 
nor  did  the  estimate  include  any  amount  tor  annual  dredging  to  mi* 
tain  channels,  nor  for  dredging  between  the  jetties  at  Say  brook,  norh 
any  work  whatever  at  Pistol  Point,  Mouse  Island,  and  Haddam  Islnt 
bars, where  dredging  has  since  been  required;  all  of  these  haveeok1 
Burned  a  large  part  of  the  appropriations  made  since.  It  is  erideat 
therefore,  that  the  contemplated  works  could  not  now  be  complete! 
with  the  unappropriated  balance  of  the  estimate. 

Under  this  project,  extended  as  above,  up  to  the  close  of  tbolin 
fiscal  year,  a  training- wall  of  riprap,  3,689  feet  long,  has  been  built  it 
Hartford  Bar  (instead  of  the  proposed  wing-dam),  and  a  riprap  wing, 
dam,  5,3l)u  feet  long,  had  been  bnilt  at  Glastonbury  Bar,  both  to  tin 
height  of  3  feet  above  low  water ;  part  of  the  Hartford  training  in! 
was  subsequently  built  to  4  feet  above  low  water;  the  west  jetty  at  S»f- 
brook  had  been  extended  to  the  10-foot  curve,  the  east  jetty  to  the  13 
foot  curve,  and  a  channel  120  feet  wide  and  12  feet  deep  at  mean  lot 
water  had  been  dredged  between  them,  besides  maintaining  the  requital 
depth  in  the  upper  halt  of  this  part  of  the  river  by  annnal  dredging  it 
a  coat  of  from  §5,000  to  $10,000  each  year. 

Since  the  project  of  1880  was  adopted,  $1G1,250  have  been  app» 
priated  for  this  part  of  the  river,  including  $5,000  ordered  by  the  a? 
propriation  act  to  be  expended  in  Salmon  fiiver,  a  tributary  33  mils 
below  Hartford.  Of  this  amount  only  $40,715  have  been  applied  ti 
that  part  of  the  improvement  provided  for  in  the  partial  estimated 
$330,487. 

In  a  letter  to  the  Chief  of  Engineers,  dated  December  21, 1S87,  it 
recommended  that  "  future  operations  be  confined  to  completing  tie 
jetties  at  the  mouth  of  the  river  to  a  height  of  5  feet  above  hilt 
water  and  a  top  width  of  G  feet;  widening  the  channel  between  tW 
jetties  to  400  feet  width  with  a  depth  of  12  feet  at  mean  low  water, tat 
annual  dredging  to  maintain  I  he  channel  from  Hartford  to  Long  Islui 
Sound,"  at  an  estimated  cost  as  follows : 
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ompleted  August  27, 1887,  26,254  cubic  yards  of  sand  haviug  been 
hedged  from  the  channels  since  July  1;  the  contract  price  was  11.7 
eats  per  onbic  yard.  In  September  a  small  shoal  had  formed  again  in 
Eartford  Bar,  and  with  the  approval  of  the  Chief  of  Engineers  this 
ras  dredged  out  in  October  by  Mr.  C.  C.  Goodrich,  of  Hartford,  Conn., 
*220  cubic  yards  being  removed,  at  the  same  price  as  the  contract  work 
►receding. 

Following  is  a  statement  of  the  dredging  done  in  the  Connecticut 
fciver  below  Hartford  during  the  calendar  year  of  1887: 


Bar  at— 


[artford... 
lay  Banks 
raabno 


tlastonbaiy 
Hvidend.... 
Istol  Point. 


Total 


^  c  o 
3 


5,586 


2,136 


7,724 


By  Frank  Pidgeon 
JDredgiog  Com- 
pany. 


Before 
Jane  30. 


11,240 
3,862 


8,625 


18,717 


After 
Jane  30. 


10,056 
1,848 
3,461 
2,449 

5,019 

780 

2,581 


26,254 


Is 

.  m  » 

O     © 

•  •a  a 


5,220 


5,220 


Total. 


32,104 
5,700 
3,461 
2,440 
5,079 
4,405 
4,717 


57, 915 


In  September,  1887,  an  examination  of  the  river  from  Hartford  to 
Dividend  Bar  was  made,  which  showed  that  ou  the  whole  the  condi- 
tion of  the  bars  is  slightly  better  now  than  at  the  time  of  the  last  sur- 
rey, 1879,  and  that  since  1879  the  erosion  of  the  caving  banks  has  aver- 
tged  from  18  to  30  feet  per  year — about  the  same  as  the  rate  between 
L867  and  1879. 

February  4,  1888,  Mr.  C.  O.  Goodrich,  of  Hartford,  Couu.,  submitted 
%n  offer  for  dredging  in  the  river  below  Hartford  during  the  season  of 
L888,  at  the  rate  of  10  ceuts  per  cubic  yard  for  river  work  and  for  work 
>n  Saybrook  Bar  at  a  rate  per  day  equal  to  the  average  per  diem  earri- 
ng "*  the  river.  This  ofter,  being  lower  thau  any  coutract  prices  ever 
obtained  for  the  same  work,  was  forwarded  with  recommendation  to 
iho  Chief  of  Engineers,  and  approved  by  him  February  15, 1888,  the 
work  to  be  done  as  an  open  market  transaction,  that  method  being 
3iost  economical  and  advantageous  to  the  Govrrnment.  Work  under 
zlris  arrangement  began  June  13,  and  up  to  the  close  of  the  fiscal  year 
the  following  amounts  had  been  dredged  : 

Cubic  yards. 

Dlay  BanknBar 3,310 

Hartford  Bar 10,095 

31afltonbury  Bar 825 

Total 15,130 

Making  channels  of  9  feet  depth  through  those  bars.    Work  is  still  in 
progress  at  Hartford  and  Glastonbury. 

The  total  amount  of  dredging  done  during  the  past  fiscal  year  is 
46,604  cubic  yards. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

At  the  close  of  the  fiscal  year  dredging  upou  the  shoals  formed  dur- 
ing winter  and  spring  hail  been  begun.  The  spring  freshets  of  1888, 
Chough  not  unusually  high,  were  of  long  duration,  and  left  the  bars 
''with  depths  of  5  to  8  feet  at  low  water.  Under  an  arrangement  now 
in  force  a  channel  9  feet  deep  has  been  cut  through  Clay  Banks  Bar 
*uid  partly  through  Hartford  and  Glastonbury  bars. 
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The  channel  between  tho  Saybrook  jetties,  dredged  iu  1881) 
shoaled  about  a  foot  at  either  cad  and  has  narrowed  slightly. 

The  Hartford  Dike  is  in  good  condition.  It  may  be  expedient  is 
future  to  build  it  higher,  in  order  to  increase  the  scour  on  the  bar. 
Glastonbury  Dike,  built  on  a  convex  bank,  is  now  nearly  covered 
the  advance  of  the  bank. 

Both  jetties  at  Saybrook  ore  in  fair  condition.  They  should  be  1 
up  to  the  dimensions  provided  for  in  the  project  to  make  them  pet 
nent. 

The  lengths  of  the  dikes  and  jetties  are  as  follows :    ■ 

Hartford  Dike . 

Ulaetoabary  Dike 

Hnybrook: 

Wert  jetty t 

East  jetty ' 

PROPOSED    OPERATIONS. 

With  the  money  now  available,  the  channels  which  filled  dnruu 
spring  freshets  will  bo  dredged  oat,  and  if  the  funds  are  suffieieff 
channel  between  the  Saybrook  jetties  will  be  widened. 

The  object  of  first  importance  in  the  improvementof  this  river  ii 
maintenance  of  a  depth  of  at  least  9  feet  at  low  water  through 
tthoals  as  form  in  spring  freshets,  and  so  much  of  future  ap  propria: 
as  is  necessary  should  bo  applied  to  this  work.  It  is  proposed  to 
fine  future  operations  to  such  annual  dredging,  to  building  op  tbt 
ties  at  Say  brook,  and  to  dredging  between  them,  in  accordance  witl 
approved  project.    The  estimated  cost  of  this  work  is  i 

Jt'ttiCH  and  channel  at  Saybrook fi 

Annua!  maintenance  of  channels t 

Ninety  thousand  dollars  can  be  profitably  expended  upon  this  i 
duriug  the  nest  fiscal  year. 

Appropriations  for  tho  improvement  of  the  Connecticut  River  be 
Hartford  have  been  made  as  follows : 
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i  ■ 

Connecticut  River  is  in  the  collection  district  of  Hartford.  By  course  of  river, 
*»  distance  from  Holyoke,  Mass.,  to  Hartford,  Conn.,  is  about  34  miles,  and  from 
■flrtford  to  Long  Island  Sound  about  50  miles.  There  is  a  light-house  ou  Saybrook 
■Wpt,  on  the  west  shore  of  the  river  at  its  mouth,  and  another  at  the  end  of  the  west 

B,  besides  which  there  are  three  small  beacon  lights  in  the  lower  part  of  the  river 
ib.  are  maintained  by  the  United  8tates. 
Sort  Trumbull,  New  London  Harbor,  Connecticut,  about  16  miles  east  from  Say- 
a«0ok  Point,  is  the  nearest  work  of  defense. 

Money  statement 

Sly  1,1887,  amount  available $21,222.80 

Sly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $7,311.76 

Brty  1, 1888,  outstanding  liabilities 1,679.67 

Aly  1, 1888.  amount  covered  by  existing  contracts 8, 487. 00 

17,478.43 

r-"-"~      i         — 

saly  1, 1888,  balance  available 3,744.37 

MMrant  appropriated  by  act  of  August  11,  1888 10,000.00 

'■lount  available  for  fiscal  year  ending  June  30, 1889 13, 744. 37 

"Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

■  Amount  required  for  annual  maintenance  of  channels 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867. 


Ihstracts  of  contracts  for  improving  the  Connecticut  River,  in  force  during  ike  fiscal  year 

ending  June  30,  1888. 


Bf ame  and  address  of 
contractors. 

Date. 

Subject 

Price. 

Remarks. 

Stan*  Y.  Loot,  Nian- 
tic,Conn. 

*a Frank  Pidgeon 

Oct.27.188C. 
Apr.  23, 1887. 

Increasing  height  of  Say- 
brook  jetties  with  rip- 
rap granite. 

Dredging  between  Hart- 
ford and  Haddam  Island. 

•$L14 
t.  lift 

Contract  completed  under 
extension,  August  27, 
1887. 

Contract  completed  Au 
gust  27, 1887. 

•Norton. 


t  Per  cubic  yard. 
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Receipts  and  shipments. 


*! 

*■»• 

^oellaneoua 

Total... 


Value. 


$1, 375, 000 

2, 337, 000 

SO,  827, 740 

64, 530, 740 


Vessels  employed  in  above  traffic. 
[Draught,  8  to  11  feet.] 


**ed  in  district  t 

Steamers 

Sail  Teasels 

Barges 

<*t  owned  in  district:  Vessels  of  all  kinds 

Total 


Number. 

Tonnage. 

18 
68 
21 
95 

3,887 
0,068 
4  133 

14,088 

• 

190 

28,176 
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LETTER   OF    I.I EUTKNANT- COLONEL  TA.  O.  HOUSTON,    CORPS  OF  ESftl 

NEERS. 

Engineer  Office,  IT.  S.  Army, 

Jtew  York;  December  21,  l&ZL 

Sir  :  In  my  last  aunual  report  on  the  improvement  of  the  Connect* 

cut  River  below  Hartford  I  state  that — 

It  wunm  evident    froiu  e.\peneiiee.    tli;it   tliu  completion  (if  Ibe  works   propw 
IHdO  for  the  iniprov.-mi.-ut  nl  lh>>  river  from  ilnrtl'orfl  to  MUWle.tOwn  will  uut  obti*. 

■.■,■■■-■..    (mi  :j..',.i.-I  <I:i  ,i;;iii^,  ainl  it-  is  nut.  therefore  cetiHtilcrmi  advisable  ton* 

l.iuiiu  ibat  |ir"jii  t,  except  perlinp.-)  Uj  shore  protection,  which  may  reduce  the  amount 
of  dreduinj;  Hit'1!':'!.  1)  '"•  proposed  in  cmiline  future  operations  to  animal  ilredpag, 
nlreii^iln-iiiiji;  the  jellies  at  the  mouth  of  the  river,  anil  shore  protection  to tn« 
Hartford  and  Middlotnwn.  An  estimate  lor  completing  the  jellies  nnd  shore  proUt 
thm  will  ho  submitted  as  soou  as  practicable.  Until  ih:it  ia  done  tba  eatin*t*  C* 
completion  of  existing  project  will  be  thoaameas  in  the  last  annual  report. 

In  1807  a  survey  of  the  Connecticut  River  below  Hartford  was  ui 
by  Mr,  Theo.  G.  Ellis,  civil  engineer,  under  my  direction,  and  I  sub- 
mitted a  report  on  this  survey,  dated  January  11, 1808.  (Annual  lit' 
port  of  the  Chief  of  Engineers  for  1868,  page  754.) 

This  report  contained  an  estimate  of  $70,000  for  improving  the  m« 
.  between  Hartford  and  Middlctown,  and  including  *fl,000  for  deepening 
the  bar  at  the  mouth  of  the  river.  This  was  principally  for  drudging 
and  removing  obstructions.  An  estimate  of  $10,000  fur  annual  main- 
tenance was  also  submitted.  The  results  of  work  done  ia  the  river  be- 
tween Hartford  and  Middletowu  since  work  was  commenced,  in  1871, 
confirm  the  views  I  expressed  in  my  report,  that  the  most  satisfactory 
and  economical  method  of  maintaining  the  channel  in  this  part  of  tbe 
river  is  by  periodical  dredging. 

There  has  actually  been  expended  in  dredging  between  EI  art  ford  and 
Middietown  from  1871  to  1887,  including  *-\oOG.8U  expended  by  prirali 
parties — 

In  1871 $33.5 

For  the  sixteen  veftri  following, 98, If!.!* 

Total 116, 9W.* 
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ted  here,  if  at  auy  point.  This  work  was  commenced  in  the 
S82  and  completed  in  1883  to  3  feet  above  low  water;  it  was 
>  4  feet  above  low  water  for  about  two- third 8  of  its  length  in 

mnal  quantity  and  cost  of  dredging  in  the  past  fonr  years  at  this 
lias  been  as  follows : 


ge  per  annum 


Number  of 
cubic  yards 
dredged. 


30,028 
17,742 
22,225 
82,104 


Coat 


$3,002.80 
1,774.20 
2,22150 
3,758.17 


2,888.92 


inual  average  amount  and  cost  of  dredging  actually  done  at  this 
for  eleven  years  previous  to  1884  was  as  follows : 

nnual  amount cubic  yards..  8,248 

nnual  cost $1,515.28 

this  increased  amount  is  not  caused  by  the  dike,  the  result 
tat  a  large  amount  of  dredging  is  still  necessary  every  year  to 

>  requirements  of  navigation.  Similar  results  are  to  be  expected 
ther  points  when  wing-dams  and  shore  protections  have  been 
I. 

g  1887  dredging  was  done  three  different  times  at  Hartford, 

>  frequent  freshets. 

satisfied  that  no  system  of  permanent  improvements  can  be 
ted  at  a  reasonable  cost  which  would  entirely  obviate  the  neces- 
tinual  dredging  or  reduce  the  amount  sufficiently  to  warrant 
nditure.    The  reasons  for  this  may  be  found  in  the  following 

>rtion  of  the  river  under  consideration  wiuds  through  bottom 
>m  Hartford  to  Rocky  Hill,  a  distance  of  11  miles  by  river  and 
in  a  straight  line.  The  bed  is  continually  changing  by  erosion 
ncave  banks  and  accretions  on  the  convex  banks.  The  extreme 
i  in  the  water  level  at  Hartford  is  about  30  ieet,  with  correspond- 
ttion  in  discharge  from  5,000  cubic  feet  per  second  to  211,000 
it  per  second.  The  water  falls  rapidly  after  freshets,  and  the 
>r  discharge  is  not  sufficient  to  cut  out  such  a  channel  as  is 
or  purposes  of  navigation.  At  present  prices  for  dredging  the 
can  be  maintained  at  a  moderate  cost. 

d  therefore  recommend  that  future  operations  be  confined  to 
ng  the  jetties  at  the  mouth  of  the  river  to  a  height  of  5  feet 
gh  water  and  a  top  width  of  6  feet ;  widening  the  channel  be- 
e  jetties  to  400  feet,  with  a  depth  of  12  feet  at  mean  low  water, 
lal  dredging  to  maintain  the  channel  from  Hartford  to  Long 
ound. 

lannel  between  the  jetties  was  excavated  in  1884  and  1885  to  a 

12  feet  below  mean  low  water  for  a  width  of  120  feet,  increas- 

lavigable  depth  about  5  feet.    A  slight  shoaling  has  since  oc- 

aount  required  for  this  work  is  estimated  as  follows : 

g  jetties t60,000 

channel  between  them 20, 000 

a 80,000 
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Average  annua]  amount  for  maintenance  of  channel  from  Hartford 
LoDg  Island  Sound,  (10,000. 

Should  these  recommendations  be  approved,  it  is  proposed  to  owl 
the  project  accordingly. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut.  Col.  of  Enginfim 
The  Chief  of  Engineers,  U.  8.  A. 


[First  Indorsement.] 

Office  Chief  of  Engineers, 

TJ.  8.  Absty, 
December  22,  IS! 
Respectfully  returned,  approved. 

After  each  record  as  may  be  uecesaary  baa  been  made  this  paiwrit 
be  returned  to  this  office. 
By  command  of  Brigadier-General  Duane. 

Jab.  C.  Post, 
Major  ofUngiMn. 


[Second  indorsement,] 

Engineer  Office,  TJ.  S.  Army, 
New  York,  December  27,  IS 
Respectfully  returned  to  the  Chief  of  Engineers,  the  necessary  ■ 
having  been  made, 

D.  C.  Houston, 
Lieut.  Col.  o/Enginttn. 
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ated  January  17, 1882,  and  printed  in  the  Annual  Report  of  the  Chief 
*  Engineers  for  1882,  Part  J,  page  C30,  Colonel  Barlow,  U.  S.  Bngi- 
sera,  submitted  a  project  for  restoring  the  original  condition  of  the 
tdnuel  by  closing  the  breach,  and  by  subsequently,  should  the  in- 
leased  tidal  current  not  produce  the  deepening  desired,  dredging 
trough  the  shoals,  making  a  channel  100  feet  wide  and  6  feet  deep  at 
^an  low  water. 

The  cost  of  a  dike  to  close  the  breach  was  estimated  at  $3,000,  and 
fee  cost  of  the  whole  project,  including  the  dredging,  at  $10,000. 

OPERATIONS  DURING  THE  FISCAL    TEAR  ENDING  JUNE  30,  1888. 

Nothing  was  done ;  the  available  funds  were  not  sufficient  for  con- 
nuing  the  improvement. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  dike  was  built  in  1883,  using  1,574  tons  of  riprap  granite,  and 
Dating,  exclusive  of  superintendence,  $2,219.34.  An  examination  made 
1 1885  showed  that  it  had  settled  about  2  feet  and  would  require  500 
Mis  of  stone  to  build  it  up  to  full  height ;  also  that  no  material  change 
i  the  channel  had  taken  place  since  the  dike  was  built.  It  seems  es- 
ablisbed  that  the  increase  of  tidal  flow  will  not  of  itself  deepen  the 
hannel  as  desired. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  complete  the  project  by  dredging  channels  100  feet 
ride  and  G  feet  deep  at  mean  low  water  through  the  two  shoals  in  the 
arbor  when  the  estimated  funds,  $7,000,  are  appropriated. 

The  only  appropriation  made  for  improvement  of  this  harbor  is  the 
no  of  $3,000  in  1882,  expended  in  construction  of  the  dike. 

Clinton  Ilarbor  is -in  the  collection  district  of  Hartford.  The  nearest  light-house  is 
l  Falkner's  Island,  8  miles  southwest.  Fort  Hale,  Now  Haven  Harbor,  22  miles 
rest,  is  the  nearest  work  of  defense. 

Money  statement. 

oly  1,  1887,  amount  available 9252.73 

nly  1,  1888,  balance  available 252.73 

p  Amount  (estimated)  required  for  completion  of  existing  project 7, 000 

I  Amount  that  can  be  profitably  oxponded  in  fiscal  year  ending  J  one  30,1890  7, 000 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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kirivals  and  departures  of  vessels 90  to  100 

Ihipments : 

Wood  and  lumber tons..      2,000 

Hay  and  straw do...  500 

Total do...  2,500 

Receipts: 

Coal tons..  1,200 

Lumber ., -m Mfeet..  108 

Oysters bushels..  10,000 

tauight  of  vessels  using  the  harbor feet..  4}  to   7} 

Tonnage  of  vessels  using  the  harbor tons..  30  to  150 
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IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Harbor  is  a  bay  oit  the  north  shore  of  Long  Island  & 
extending  about  4  miles  inland  and  from  1  to  2  miles  wide.  Tliel 
and  Qninoipiac  rivers  empty  into  the  head  of  the  harbor;  these  rim 
are  of  no  commercial  importance  except  for  tidal  navigation  atartdM 
their  months.  The  harbor  channel  is  from  400  feet  toa  mile  w»le,H 
mud  and  sand  flats  on  either  side.  When  the  Government  begaon 
in  this  harbor  in  1807,  the  available,  low-water  depth  above  Crann'sBi 
about  »  third  way  down  the  harbor,  was  9  feet;  thence  to  Fort  Hi" 
which  is  about  half  way  down,  it  was  10  feet  or  over;  a  short  (list* 
below  Fort  Hale  was  a  bar  of  very  soft  mud  extending  across  tlie bt  I 
bor.  with  13  feet  available  depth  at  mean  low  water.  The  entraw**  | 
the  harbor  was  partly  obstructed  by  several  sunken  rocks. 

PROJECTS  FOR  IMPROVEMENT. 

Several  plans  for  removal  of  eertaia  of  the  rocks  at  the  harbor* 
trance  have  been  proposed  and  undertaken,  but  not  completed.  1W 
removal  of  the  harbor  light-house  to  southwest  ledge  and  the  MM 
tion  of  the  present  plan  for  breakwaters  will  obviate  the  necessity' 
fnrther  work  upon  these  rocks. 

The  work  of  deepening  the  channel  in  this  harbor  has  for  the  a 
part  been  done  in  accordance  with  plans  presented  in  annual  or  spedd 
reports  to  the  Chief  of  Engineers,  the  projects  being  adopted  to  cora# 
with  subsequent  appropriations  and  not  based  upon  examinations  *| 
surveys  ordered  by  Congress. 

In  a  letter  dated  January  20,  1871,  printed  as  House  Ex.  Doc,  H 
95,  Forty-Iirst  Congress,  third  session,  and  also  on  page  771  of  the  At; 
nual  lieport  of  the  Chief  of  Eugineers  for  1871,  General  Warren  *»« 
that  "the  business  of  Now  Haven  requires  that  (here  should  beach** 
nel  dredged  200  feet  wide  and  to  a  depth  of  14  feet  at  meau  low  wart 
np  to  the  wharves,"  and  that  this  is  "  in  many  respects  moir  ;■.-.■. 
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o  appropriation  for  this  harbor  was  made  in  1874,  and  none  was  rec- 
nended  in  the  Annual  Report  for  that  year. 

^  a  report  dated  January  27, 1875,  in  reply  to  the  first  part  of  a  res- 
ion  of  the  Hoase  of  Representatives,  January  21, 1875,  asking  "  for 
port  from  surveys  already  made,  in  regard  to  the  expediency  of 
ening  and  deepeniug  the  main  channel  of  New  Haven  Harbor,  Con- 
Lieut,  to  a  depth  not  exceeding  20  feet,  and  also  the  expediency  and 
mate  of  cost  of  a  breakwater,"  •  •  •  Colonel  Barlow,  United 
Les  Engineers,  then  in  charge,  presented  estimates  (see  Annual  Re- 
b  for  1875,  Part  II,  page  250). 

channel  400  feet  wide  and  20  feet  deep $416,490 

channel  400  feet  wide  and  18  feet  deep 276,990 

ohannel  300  feet  wide  and  20  feet  deep 329,925 

channel  300  feet  wide  and  18  feet  deep 208,890 

-lso,  February  8, 1875,  in  reply  to  request  from  the  Chief  of  Engineers, 
estimated  $10,000  as  the  cost  of  widening  to  200  feet  the  13-foot 
tinel  above  Long  Wharf,  already  110  feet  wide.  In  submitting  these 
3rts  the  Chief  of  Engineers  recommended  the  latter  work  "  as  being 
mmediate  importance,  and  whatever  action  may  be  taken  upon  the 
ect  of  making  a  20-foot  channel,  this  at  least  should  be  done."  In 
ibsequeut  report  on  the  same  matter,  February  9, 1875,  Colonel  Bar- 
presents  an  estimate  of  $35,000  for  widening  the  channel  above 
g  Wharf  to  400  feet ;  this  was  transmitted  to  the  House  of  Repre- 
tives  by  the  Secretary  of  War,  February  13,  1875,  with  favorable 
orsement  of  the  Chief  of  Engineers.  This  latter  plan  was  carried 
under  the  appropriation  of  $10,000  made  March  3, 1875,  with  a  bal- 
e  of  about  $0,000  from  previous  appropriations,  aud  the  13-foot  cban- 
was  made  415  feet  wide  above  Loug  Wharf,  the  price  of  work  being 
;h  lower  than  had  been  estimated. 

othing  was  appropriated  for  this  harbor  in  1876  or  1877. 
u  the  Annual  Report  for  1877,  Colonel  Barlow  refers  to  the  estimates 
mitted  in  letter  of  Jauuary  25, 1870,  and  recommends  that  the  chan- 
below  Long  Wharf  be  made  400  feet  wide  aud  16  feet  deep,  its  theu 
ensions,  200  feet  wide  and  13  feet  deep,  not  affording  "sufficient  space 
convenient  navigation  ; "  the  estimated  cost  was  $40,000.  In  1878, 
ler  an  appropriation  of  $25,000,  made  June  14, 1878,  the  channel  was 
ilged  to  length  aud  depth  as  proposed,  with  width  of  300  feet. 
q  a  letter,  February  4,  1879,  transmitting  map  of  harbor  cxamina- 
i  made  in  December,  1878  (letter  printed  in  Annual  Report  of  the 
ef  of  Engineers  for  1879,  Part  I,  page  336),  Colonel  Barlow  recom- 
lds  deepening  the  chaunel  above  Long  Wharf  and  widening  that 
>w,  to  secure  400  feet  width  with  16  feet  depth  from  the  Steam-boat 
arf  down  to  Fort  Hale  5  also  dredging  a  channel  500  feet  wide  and 
"eet  deep  through  Fort  Hale  Bar;  the  work  above  Fort  Hale  was 
mated  to  cost  $65,000,  that  below  $35,000.  The  proposed  depth  and 
htly  greater  width  above  Fort  Hale  were  obtained  by  October,  1881, 
ler  three  successive  appropriations  of  $15,000  each,  in  1879, 1880,  and 
1 ;  nothing  had  been  done  on  the  Fort  nale  Bar. 
n  the  Annual  Report  for  1879,  a  dike  at  Sandy  Point  (opposite  Fort 
le)  was  suggested  as  a  means  of  increasing  the  depth  on  Fort  Hale 
%,  but  on  account  of  its  expensiveness  was  not  recommended  to  bo 
lertaken  until  dredging  had  been  tried  agaiu. 
n  the  Annual  Report  for  1880  (Part  I,  page  445),  Colonel  Barlow 
ews  his  recommendation  for  dredging  a  channel  through  Fort  Hale 
•  500  feet  wide  and  16  feet  deep. 
II  the  Annual  Report  for  1881  (Part  I,  page  592),  after  cijrrent  Ob* 
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ser  vat  tone  and  borings  bad  been  made,  a  dike  from  Sandy  Point 
recommended,  the  length  to  be  determined  experimentally  as  coiwsh 
tion  progresses,  but  to  be  at  least  4,400 1'eet,  which  length  w;is  es-Iiuu 
to  cost  *60,0O0. 

Under  appropriation  of  $30,000,  made  August  2, 1882,  a  plan  for! 
dike  whs  submitted  and  referred  to  the  Board  of  Engineers,  by  rt 
it  was  slightly  modified  and  approved  October  2,  1882.  The  pn'ijtft 
approved  consisted  of  a  dike  connected  with  Sandy  Point  by  a  she 
arm  a  boat  2,160  feet  long,  and  extending  southward  as  a  ebuNfj 
about  3,200  feet,  the  channel-arm  and  part  of  the  shore- arm  to  be  Imil 
ereosoted  piling  in  double  rows  tilled  in  with  stone.  In  1883,  thela 
lion  of  tbe  shore-arm  was  modified,  upon  the  request  of  oyster- gnu 
in  the  vicinity,  and  in  1886  the  method  of  construction  was  inodiGtf 
order  to  use  riprap  instead  of  ereosoted  piling,  the  latter  being  fa 
more  expensive  both  to  construct  and  to  keep  in  repair. 

Tbe  appropriations  of  1882  and  1886  were  expended  upon  thfilil 
building  rather  more  than  one-half  of  the  work.  The  appropriation 
1884  was  expended  in  dredging  under  aspeeial  project  for  widening  li 
channel  above  Long  Wharf  with  depths  of  8  and  12  feet,  ami  to 
nioviug  part  of  tbe  piers  and  abutments  of  Tomlinson's  Bridge, j 
above  the  steam-boat  wharf,  which  bridge  was  at  that  time  b '  ~ 
built. 

The  present  project  for  making  a  16-foot  channel  across  Fort  I 
Bar  includes  the  completion  of  tbe  dike  at  an  estimated  cost  of  W* 
and  dredging  a  channel  16  feet  deep  through  the  bar,  which,  I'orlMl 
width,  is  estimated  to  cost  $47,000;  total  cost,  $93,000  (see  revised* 
timates,  Annual  Keport  of  the  Chief  of  Engineers  for  1887.  Part  1,  |i^ 
599  and  600.) 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  18& 

The  contract  for  extending  the  dike  from  Sandy  Point,  which  in  Ji 
1887,  was  awarded  to  Owen  J.  Couley,  of  Guilford,  Conn.,  was  ese 
under  date  of  July  1,  1887.    The  contract  provided  for  building 
450  linear  feet  of  dike  extension,  using  riprap,  to  be  furnished  *' 
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©in  out  to  out,  and  tilled  in  with  stone ;  1,085  feet  of  the  channel-arm 
nth  of  the  pile-work  are  built  of  riprap,  of  which  the  north  273  feet 
re  on  a  log  foundation ;  the  ice-breaker  at  the  north  ond  of  the  channel- 
rm  is  also  of  heavy  riprap  on  log  foundation. 

PROPOSED  OPERATIONS. 

With  future  appropriations  the  dike  will  be  completed  and  the  Chan- 
el dredged  through  Fort  Halo  liar.  The  estimated  cost  of  this  is 
KJ,0O0,  to  which  shonld  be  added  an  estimate  of  (5,000  annually  re- 
oired  for  maintenance  of  channels  aud  for  repair  of  dike. 

Appropriations  for  the  improvement  of  Sew  Haven  Harbor  have  been 
ade  as  follows,  viz : 


Data. 

Application. 

*— . 

K-  30. 1853 

M.0M 

r.     3,  1871 

40,000 
35,000 
■ii.OOO 
10,000 

>-■    I",  l-TK 

IS,  M0 

15,000 

10.000 

20,000 

201,000 

B-    6.  l«d 

Sow  Haven,  the  part  of  entry  fortho  collection  district  of  New  Haven,  is  situated 
tlm  bead  of  New  Haven  Harbor,  about  3$  miles  from  Long  Island  Sound.  There  in 
ijjht- house  on  Southwest  Ledge,  at  the  mouth  of  the  harbor.     Fort  Hale,  2  miles 

low  thocity,  commands  the  channel. 

Money  statement. 

ilyl,  1887,  amount  available $7,  die.  93 

ly  1, 1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 0,488.95 

ily  1,  1888,  balance  available 1,339.98 

nount  appropriated  by  act  of  August  11,  1838 IS,  000. 00 

nonut  available  for  fiscal  year  ending  Juno  30,  1889 16,339.98 

Amount  (estimated)  required  for  completion  of  existing  project 78,000.00 

Ajnount  thnt  can  be  profitably  eipeniled  in  fiscal  year  ending  June  aO,  1890     78,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


toe  and  addreu  ofcou 

Date. 

Subjeot. 

THca 

Remarks. 

'an  J.  Cooler,  OnMbrd, 

July  1,  IBS7 

DeliTerv  of  riprap  and 
oi  tension  of  dike. 

.,.„ 

Contrast  completed  Jan. 
nary  28, 1*80- 
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COMMERCIAL   BTATIBTIC8   FOB  TBX  CALKXDAB  YXAS   IfBR. 

FOBKION  COMIHBCB. 

Value  of  import* &*,* 

Value  of  exports $1,3«,« 

RoTenaa  receipts pstfi 

Vessels  entered  from  foreign  ports 

Vessels  cleared  for  foreign  porta 

DOMESTIC  COMMXBCK. 


L,m.m     hi) 

Ml,  MO      MM 


0  DEPiETTXfl. 
[Druibt.atoSOfoeti  tonnsge,  100  lo  1.U0  torn 


B««e. 

Total.. 


CONSTRUCTION  OF  BREAKWATER  AT  NEW  HAVEN,  CONNECTlCUt 

New  Haven  Harbor  is  the  only  accessible  -natural  harbor  of  any  o»] 
siderable  area  and  depth  in  Long  Island  Sonnd  between  Sew  LondBl 
Harbor,  45  miles  east,  and  Huntington  Bay,  32  miles  southwest  to 
this  point  Long  Island  Sound  is  at  its  widest,  and  the  broad,  ops 
month  of  the  harbor  left  the  anchorage  ground  exposed  to  storms  fa« 
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J,  or  sAch  part  of  said  distance  as  may  be  found  most  expedient  or 
ssary  for  the  protection  of  said  harbor."  In  reply  to  this  resolution 
►ortwas  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated 
ary  27,  1875,  printed  in  House  Ex.  Doc.  above  mentioned  and  also 
e  Annual  Report  of  the  Chief  of  Engineers  for  1875,  Part  II,  p*ige 
suggesting  three  locations  for  a  breakwater,  viz : 
That  indicated  in  the  resolution  and  terminating  at  Southwest 
;e. 

A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
n's  Fall  Rock,  about  one-half  mile  north  of  Southwest  Ledge. 
A  line  400  yards  further  north,  running  nearly  west  from  Five- 
Point. 

timates  of  cost  ranging  from  $24S,000  to  $405,330  were  submitted, 
with  the  report  were  also  presented  letters  and  commercial  statis- 
>earing  upon  the  subject.  The  question  of  a  westerly  breakwater 
not  appear  to  have  been  considered  at  that  time, 
is  report  is  referred  to  by  Colonel  Barlow  in  the  succeeding  Annual 
>rts  for  1876,  1877,  and  i878,  and  in  the  latter  year  additional  sta- 
s  were  submitted,  but  no  action  was  taken  until  1870,  when  au 
>priation  of  $30,000  was  made  "for  the  construction  of  breakwater 
>w  Haven,  Conn."  In  August  of  the  same  year  an  examination 
rt  of  the  mouth  of  the  harbor  was  made,  and  a  map  transmitted 
e  Chief  of  Engineers  with  several  projects  for  breakwaters,  which 
referred  to  the  Board  of  Engineers  for  report.  The  report  of 
»oard,  dated  November  24,  1879,  and  printed  in  the  Annual  Re- 
of  the  Chief  of  Engineers  for  1880,  Part  I,  pages  449-452,  recom- 
ied  a  breakwater  from  Southwest  Ledge  to  Quipes  Ledge  as  con- 
lated  in  the  resolution  of  the  House  of  Representatives  of  January 
*75,  but  as  the  anchorage  ground  would  still  be  exposed  to  south- 
erly gales,  the  Board  stated  as  its  opinion  that  a  breakwater  ex- 
ng  northwest  from  Lud  ding  ton  Rock  would  be  necessary.  Their 
provided  for  two  riprap  breakwaters,  12  feet  wide  on  top,  rising  6 
tbove  high  water,  with  exterior  slopes  of  one-third  and  interior 
s  of  two  thirds  with  estimates  as  follows: 

ISTIMATK  FUR  BREAKWATER  FROM  LIGHT-HOUSE  LEDGE  TO  QUIXES  LEDGE. 

h  of  construction yards..  1,100 

ge  height  of  work feet....  32 

ge  cross-section yards..  299 

»er  cubic  yard $2. 00 

>0  en  hi  c  yards,  at  $2 $657,800 

ESTIMATE  FOR  BREAKWATER  IX  THE  VICINITY  OF  LUDDINGTON  ROCK. 

h yards. '1,400 

ge  height : feet 28 

section sqnare  yards. .  233$ 

7  cubic  yards,  at  |2 .' 1653,334 

is  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Light- 
r  Ledge  (or  Southwest  Ledge)  and  Quixes  Ledge,  and  the  westerly 
o  extend  in  a  northwest  and  southeast  direction  overlying  Ludding- 
tock.  This  report  was  transmitted  to  the  Secretary  of  War  by  the 
f  of  Engineers,  with  suggestion  that  the  appropriation  ($30,000)  be 
ed  toward  the  construction  of  the  easterly  breakwater,  and  was 
3ved  by  him  January  31,  1880.  Before  work  had  been  begun  the 
Is  of  cross-section  were  modified  with  approval  of  the  Chief  of  En- 
irs,  so  that  the  exterior  slope  should  be  J  and  the  iuterior  -*-. 

eng  88 35 
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uthweeterly  direction  from  Luddington  Bock,  and  tbat  its  length 
ncreased,  on  the  ground  that  the  harbor  of  refuge  under  the  present 
iect  is  not  of  sufficient  capacity.  A  supplementary  report  will  be 
mitted  as  to  the  necessity  of  thus  increasing  the  capacity  of  the 
bor. 

»uring  the  ensuing  year  $500,000  could  be  profitably  expended  in 
i  pie  ting  the  easterly  breakwater  and  in  beginning  the  westerly  one, 
sther  the  location  and  length  of  the  latter  be  modified  or  not. 
appropriations  for  the  New  Haven  Breakwater  have  been  made  as 
dws,  viz : 


Date. 


Application. 


▲mount. 


3,1879 
14,1880 
8,1881 
2,1882 
6,1884 
5,1886 


East  breakwater . 

do 

do 


.do 
.do 


East  breakwater  (partially  expended) . 


Total 


130,000 
30,000 
60,000 
60,000 
40,000 
75,000 


209,000 


5w  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
tie  head  of  New  Haven  Harbor,  about  4  miles  north  of  the  breakwater.  There  is 
;ht-house  on  Southwest  Ledge,  at  the  west  terminus  of  the  east  breakwater.  Fort- 
3, 2  miles  north  of  the  breakwater,  commands  the  channel. 

Money  statement 

r  1, 18*47,  amount  available $47,977.49 

j  1,  1888,  amount  expended  during  fiscal  year,  ezcusive  of 

abilities  outstanding  July  1, 1887 $39,786.38 

r  1,  1888,  outstanding  liabilities 1,688.85 

r  1,  1888,  amount  covered  by  existing  contracts 6, 411. 15 

47,886.28 

j  1,  1888,  balauce  available 91.21 

junt  appropriated  by  act  of  August  11,  1888 75,000.00 

>unt  available  for  fiscal  year  ending  June  30,  1889 75, 091. 21 

mount  (estimated)  required  for  completion  of  existing  projeot 941, 134. 00 

mount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  500, 000. 00 
ibmitted  in  comphance  with  requirements  of  sections  2  of  river  and 
harbor  acts  ot  1866  and  1867. 


tract  of  bids  for  extending  the  breakwater  at  Xew  Haven,  Conn.,  opened  at  Engineer 

Office,  U.  8.  Army,  New  York  City,  April  21,  1888. 


Name  and  address  of  bidders. 


John  Beartie,  Leete's  Island,  Conn. 
Chas.  H.  Edwards/ Quincy,  Mass  . . . 
8.  &  B.  S.  Belden,  Rocky  Hill,  Conn 
A.  M.  Newton,  New  York  City 


Rate 

per  gross 

ton. 


$1.35 
1.59 
1.16 
1.60 


Total 
for  6,500  < 
tons. 


Remarks. 


$8,775 

10,335 

7,540 

10,400 


Granite. 

Sandstone  from  Portland,  Conn. 


Sntered  into  contract  May  11, 1888 :  in  progress. 

•owest  bid  rejected,  with  approval  of  the  Secretary  of  War,  May  2, 1888 ;  granite  being  a  better 

irial  for  the  work,  and  worth  the  difference  in  price. 
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COMUKRCJil.   STATISTICS   FOR   TUB   CALENDAR  YEAR   lC*G. 
I'tntfi  patting  Xcw  Bart*  Rmbmttr. 


These,  llgnres  arc  not  complete,  a*  many  vwseh  woulil  pas*  imnWi  voil  is  ■ 
hi  Tbick  weather. 

The  value  of  (lie  cargoes  of  theiw  vessels  can  not  1*  ascertninnil :  It  it  onto 
v<-iy  great. 


D7. 

IMPROVEMENT  OF  MILFORD  HARBOR,  CONNECTICUT. 

This  barber  is  ou  tbe  north  shore  of  Long  Island  Sonnd,  six 
miles sontbwest of  Xew  Haven,  Conn.  ItcoDsistsof  ii Itroad, o|wa 
from  tbe  bead  of  which  tbe  Wepsnwog  Kiver,  a  small  tidal  strcaffli 
tends  three-quarters  of  a  mile  north  to  tbe  Mil  lord  wharves.  and 
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-  jetty  on  the  east  side  of  the  channel,  to  prevent  the  dredged  area  from 

filling  and  to  confine  the  action  of  the  tide $5,000 

erintendence 1,250 

Total l - 85,000 

u  1874  $5,000  was  appropriated  for  this  harbor,  and  work  under  the 
rve  project  was  begun,  building  the  small  jetties  to  protect  the  east 
•re.  Twelve  such  jetties  were  built,  100  to  130  feet  long,  and  rising  to 
*e t  above  mean  low- water  level.  The  appropriation  of  1 875  ($1 3,000) 
*  applied  to  repair  of  these  jetties,  to  construction  of  a  jetty  from 
east  shore,  at  the  mouth  of  Indian  River  (Long  Jetty),  and  to 
dgiug  across  the  bar. 

n  the  annual  report  for  1876  (see  Annual  Report  of  the  Chief  of  En- 
eers  for  1876,  Part  I,  page  225)  Colonel  Barlow,  U.  S.  Engineers,  rec- 
niended  that  the  dredged  channel  be  carried  up  to  the  Town  Wharf, 
»ut  half  a  mile  farther  up,  at  an  additional  estimated  cost  of  $9,000. 
s  recommendation  was  renewed  in  1877,  and  was  included  in  the  pro- 
:  for  expenditure  of  the  appropriation  of  $10,000  made  in  1878 ;  in  that 
1  the  following  year  the  4-foot  channel  across  the  bar  was  completed 
100  feet  width  as  originally  projected,  and  was  extended  to  Town 
i arf  with  width  from  60  to  75  feet,  and  Long  Jecty  was  repaired ;  also 
ler  the  same  appropriation,  in  1879  and  1880,  an  additional  jetty, 
liorized  by  Department  letter  of  October  16, 1879,  was  built  on  the 
it  side  of  the  channel  extending  southward  from  Burns's  Point.  This 
>ropriation  completed  the  original  project  except  the  breakwater; 
Qcient  money  for  beginning  that  had  not  been  appropriated. 

une  14, 1880,  $5,000  was  appropriated,  and  in  accordance  with  a  pro- 
is  for  its  expenditure  submitted  and  approved,  the  4-foot  harbor  chan- 

was  extended  from  Town  Wharf  to  the  Straw  Works  Wharf,  at  the 
^erendofthebarbor,withawidthof  40feet.  This  was  completed  before 

appropriation  was  exhausted  and,  "at  theearnestsolicitation  of  those 
st  interested  in  the  worksofimprovementthere,  an  experimental  chan- 

25  feet  wide  and  8  feet  deep  was  cut  through  the  bar  at  the  entrance, 
ig  within  and  on  the  west  side  of  the  4-foot  channel  already  made. 
is  is  now  of  great  use  to  the  steam-vessels  employed  in  the  fish-oil 
rks  at  that  place,  and  it  is  claimed  that  the  increase  of  shipping  in  the 
'bor,  particularly  in  the  oyster  business,  for  which  those  waters  seem 
y  well  adapted,  will  soon  require  an  8-foot  channel  of  fully  100  feet 
Ith.  Such  a  channel  would  involve  the  removal  of  about  45,000  cubic 
*ds  more  of  material,  principally  sand  and  gravel,  which,  at  ruling 
ces,  would  cost,  including  superintendence  and  incidental  expenses, 
>ut  $11,000."  (Extract  from  Colonel  Barlow's  annual  report  of  1881. 
i  Annual  Report  of  the  Chief  of  Eugineers  for  1881,  Part  I,  pages 

►  and  599.) 

Jnder  the  appropriation  of  $5,000  made  August  2,  1SS2,  the  project 
3ve  suggested  was  adopted  and  the  8-foot  channel  was  widened  to  65 
t  from  the  bay  up  to  Merwin's  Wharf,  with  100  feet  width  around 

>  bend  at  Burns's  Point.    No  appropriation  has  since  been  made. 

3y  act  of  Congress  approved  March  3,  1871,  a  survey  for  a  break- 
ter  and  harbor  of  refuge  at  Milford  Harbor  was  authorized.  The 
vey  was  made,  and  a  report  with  estimates  was  submitted  January 
1882.  This  report  is  printed  in  the  Annual  Report  of  the  Chief  of 
giueers  for  1882,  Part  J,  page  632. 

DERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

'he  available  funds  were  not  sufficient  to  continue  the  improve- 
at. 
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The  Channel,  dredged  4  feet  deep,  with  width  of  CO  feet  for  abont  m  i 
thirds  t  lie  distatice  from  the  mouth  of  the  river  to  the  Straw  Works  Wh«(  i> 
and  width  of  40  feet  the  rest  of  the  distance,  is  understood  tobei 
good  condition,  having  filled  but  little.  The  channel  across  the  tor,1 
feet  deep  and  U5  feet  wide,  has  shoaled  in  places,  especially  near  ti 
outer  end,  so  that  the  available  depth  at  low  water  is  now  less  ibu 
feet. 

Long  Jetty,  on  the  east  bauk  of  the  month  of  Indian  Kiver,  wi 
considerable  repair;  the  other  jetties  slight  repairs. 

PROPOSED    OPERATIONS. 

Fntnre  appropriations  should  be  applied  to  repairing  the  jetUttttl 
to  completing  the  S-foot  channel  through  the  bar  to  Itio  feet  ttoMk 
£6,000,  the  remainder  of  the  estimate,  could  bo  profitably  expended  lim- 
ing the  next  fiscal  year  to  complete  the  project. 

Appropriations  for  improving  Mil  ford  J]  arbor  have  been  made 
follows,  viz: 


-\  [Ti»ruptU1kon. 


MM  Ut  1811  ■  Snrvrv    - 

.June  'it.  1--71  .l.lli.-.  nil  .-.,.:  -.li ..._ 

Mir.     3,  If"',  i.nn;  .Ii-llv  iiiiil  .li.,|;:i,-:  :il  [ui.tiTIi  i.frm-r 

.Iiil,.-  1-.  1-7-  Hr.-L-iBi;:!. -I..«r,  Wi,„il 

-I  nut-  14,  u Mr  LtT.iluLi.!;  lil.jv.,  T...  u  «  I, mi  ;,i,,(  [>  wii  bt-low  MrrwinV  Wharf,  on  b«r 

lUr.    3. 1«U  Sun.  v  f.irl.iviilin-iter 

a»e.  e,ihi  IiMdjttei  (■  K»t)  in  hir 


Milforil  Harbor  is  in  tlit>  c-nll.Ttniii  ili-trici  nl'Ni'ir  Haven  :  it  is  about  3mik"' 
from  Fort  Half,  Nmv  Ha  von  Harbor.  The  ii'*afst  li-jhr-lmuxn  is  on  Stratfiinl  P 
4  miles  to  tb«  wetttiviinl. 


Money  statement. 
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e  chief  articles  of  commerce  are: 

tons..     10,000 

ling  materials do...       2, 500 

ers . value..  $78,750 

-oil  and  fertilizers ' not  known. 

e  valae  of  the  oyster  business  is  supposed  to  have  increased  somewhat,  and  that 
e  fish-oil  and  fertilizer  factories  to  have  diminished  since  1884. 


D8. 

IMPROVEMENT  OF  THE  HOUS ATONIC  RIVER,  CONNECTICUT. 

he  Housatonic  is  a  long,  shallow  rivier,  running  southward  through 
isachusetts  and  Connecticut  and  emptying  into  Long  Island  Sound 
east  of  Stratford  Point,  about  15  miles  southwest  from  New  Haven. 
Derby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  the 
igatuck,  a  small  rapid  river.  This  point,  which  has  been  regarded 
he  head  of  navigation,  is  nearly  the  head  of  tide- water ;  about  a 
)  above  there  is  a  dam  across  the  Housatonic  River,  furnishing  large 
er-power.  For  at  least  5  miles  below  Derby  the  water  is  always 
h. 

be  original  depth  on  the  worst  bars  in  the  river  (six  in  number)  was 
i  3.5  to  4.5  feet  at  mean  low  water ;  there  was  also  a  bar  across  the 
r\s  mouth,  with  about  4  feet,  low- water  depth. 

PROJECTS  FOR  IMPROVEMENT. 

i  pursuance  of  a  resolution  of  the  House  of  Representatives,  dated 
ember  20, 1869,  authorizing  a  survey  of  the  Housatonic  River  below 
by,  which  resolution  was  referred  by  the  Secretary  of  War  to  the 
d  of  Engineers  for  report  as  to  "  the  necessity  for  the  survey,"  an 
uination  of  the  river  from  Derby  to  Long  Island  Sound  was  made 
3ol.  D.  C.  Houston,  Corps  of  Engineers,  who  reported  January  8, 
),  recommending  a  detailed  survey  of  all  that  part  of  the  river,  at 
estimated  cost  of  $5,000.  This  report  was  printed  in  House  Ex. 
.  No.  02,  Forty-first  Congress,  second  session, 
y  act  of  Cougress,  approved  July  11,  1870,  a  survey  of  the  Housa- 
c  River  below  Derby,  Conn.,  was  directed,  and  an  allotment  of  $2,700 
made  for  a  survey  " sufficient  to  determine  the  prominent  obstruc- 
s  to  navigation."  In  his  report  on  this  survey,  dated  January  23, 
L,  and  printed  in  House  Ex.  Doc.  No.  1)5,  Forty -first  Congress,  third 
ion,  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1871, 
e  781,  General  G.  K.  Warren,  Corps  of  Engineers,  submits  the 
>wing  estimates  for  making  a  channel  7  feet  deep  at  mean  low  water, 
e  200  feet  wide  over  the  bar  at  the  mouth  of  the  river,  and  150  feet 
e  iu  the  river,  the  channel  at  the  river's  mouth  to  be  protected  on 
east  side  by  a  breakwater  from  Mil  ford  Beach : 

»  at  Sow  and  Pigs  Reef $4,000 

oving  Drew's  Rock,  3f>7  cubic  yards 2,000 

giii£  inside  the  bar  at  the  mouth 18,486 

gin^  in  the  bar  at  the  mouth „ 12,000 

t  ruction  of  breakwater  at  mouth :K>£,475 

Total 404,961 

he  breakwater  was  to  be  built  of  riprap  up  to  1£  feet  above  mean 
water  and  of  dimension  stone  above;  it  was  to  be  6  feet  wide  on  top, 
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rising  to  11  feet  above  low  water,  and  was  tu  extend  to  the  fi-foot 
au  estimated  length  of  4,20(1  feet. 

.March  3,  1871,  the  first  appropriation  for  Improvement  of  the  rim 
wan  made  and  work  in  accordance  with  the  project  was  began.  Ii 
187::  the  project  was  modified  to  admit  of  a  jetty  connecting  Drew': 
Kock  with  the  west  bank,  instead  of  removal  of  t lie  rock  :  this  was  done 
on  I  he  ground  of  economy,  and  the  jetty  was  built  in  1872.  The  result 
lias  been  to  form  a  bar  below  I  ho  jetty,  which  required  such  freqnw 
dredging  that  it  lias  been  found  expedient  to  remove  the  rock, a* orip 
nail;  projected. 

Appropriations  were  not  made  in  sufficient  amount  to  warrant  he- 
ginning  the  breakwater  as  originally  designed,  and  in  1879  Coioori 
Barlow  proposed  to  substitute  for  it  a  riprap  jetty  at  an  estimated  cu* 
Ot  $1:2,000;  in  1882  the  estimate  was  changed  to  $20,250,  ihe  contea- 
plated  jetty  being  (1,000  feet  long  and  rising  only  to  low- water  level.  iSad 
aietty  could  subsequently  be  built  higher  if  necessary,  and  there  seecs 
no  doubt  that  this  would  have  to  be  done  before  auyuseiul  effect  could 
be  realized;  thercfoie.  in  my  Annual  Report  for  1S87  (see  imiuallk 
port  of  tho  Chief  of  Engineers  for  1887,  Part  I,  page  607),  I  presented 
revised  estimates  for  a  break  water,  modifyiug  the  originally  proposal 
meiioil  of  construction  to  one  for  usiug  riprap  only,  experience  a: 
harbors  on  Long  Island  Sound  having' shown  this  construction  to  bets 
durable  as  dimension  stone-work  and  more  economical.  At  the  mm 
time  estimates,  based  on  recent  surveys,  were  submitted  tor  the  drtq 
ing  necessary  to  make  tho  channel  7  feet  deep,  with  width  of  200  fefltit 
the  month  of  the  river  and  100  feet  above  ;  the  latter  width  was  ariopid 
in  ISSo,  because  up  to  that  time  the  originally  proposed  width  of  15* 
feet  had  never  been  obtained. 

Following  are  the  estimates  for  the  breakwater  aud  for  dredging,  ■• 
milled  in  1887: 

For  ii  ltr«iakn-at«r'i,750  1'iet  lung,  I'xti'mliiiB  from  Mil  lord  Louth  y,2J0  feet 
in  a  niiirsi!  ubmit  soiuh-sonih.^iM  :  thence  (>srnllel  with  aud  '■<  10  feet  from 
the  channel,  -2,:j"I  li-ii  i'uriliortu  I  In-  L J- tool  rorve  ;  inside  Iho  bend  to  be 
built  up  oi :!  lout,  above  menu  low  water,  ton  width  li  l'eet,  aide  slopes  1 
on  !  ;  mitHiiln  ilie  bend  to  be  built  no  to  (1  that  ubovo  high,  water.  Ion 
widlll  IS  feat,  ouUtbIoiio  Ion  --1,  and  inner  slope  I  on  1 (171,0*, 
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PRESENT  CONDITION  OF  IMPROVEMENT. 

The  available  depth  on  the  several  bars  iti  the  river  is  from  5  to  G  feet 
t.meau  low  water;  on  the  iuuer  bar,  at  the  mouth  of  the  river,  the 
resent  depth  is  about  the  same. 

Drew's  Ko^k  and  Jetty  have  been  removed. 

PROPOSED   OPERATIONS. 

With  future  appropriations  it  is  proposed  to  construct  the  break- 
ater  at  the  mouth  of  the  river  to  widen  and  deepen  the  channel  there, 
ad  to  restore  and  maintain  a  depth  of  7  feet  at  mean  low  water  on  the 
are  in  the  river. 

The  estimated  cost  of  this  work  is  $202,000,  to  which  should  bo  added 
bout  $4,000  annually  required  for  maintenance  of  channels. 

Appropriations  for  the  Housatouic  River  have  beeu  made  as  follows, 
iz: 


Date. 


Application. 


-»r.  2, 
djll, 
•r.  3, 
toe  10, 
M\  3, 
Be  23, 
»r.  3. 
a©  18, 
a*  14, 
ir.    3, 

*     2' 

y   5, 

K.    5. 


1867 
1870 
1871 
1872 
1873 
1874 
1875 
1878 
1880 
1881 
1882 
1884 
1886 


Examination 

Survey , 

Sow-and-Pigs  Jetty ;  dredging 
Drew's  Book  Jetty ;  dredging. 
Dredging 


.do 
.do 
.do 
.do 


Removing  Drow's  Rook  and  Jettv,  1887. 

do : 

do 


Total 


Amount. 


$45 

2,700 

15,000 

15,000 

10,000 

10,000 

5.000 

5.000 

2,004) 

2,  000 

2.  000 

2.500 

G.OOJ 

76,  242 


Tbe  Hoasatonio  River  is  the  boundary  bet  ween  the  collection  districts  of  New  Haven 
d  Fairfield.  The  nearest  light-house  is  on  Stratford  Point,  at  t  he  mouth  of  the  river, 
il  the  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor,  about  15  niiicseast. 

Money  statement. 

ly  1,  1887,  amount  available $6,975.37 

ly  1,  1888,  amount  expended  during  fiscal  vear,  exclusive  of 

labilities  outstanding  July  1,  1887 \ $8*25.96 

ly  1,  1888,  outstanding  liabilities 4,444.00 

;".,  269.  90 

ly  1,  1888,  balance  available 1,705.41 

»ount  appropriated  by  act  of  August  11, 1838 35,000.00 

*ouut  available  for  fiscal  year  ending  June  30,  1839  .-' 36,705.41 

V mount  (estimated)  required  for  completion  of  existing  project 167,001).  00 

V  mount  that  can  bo  profitably  expended  in  fiscal  vear  ending  June  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of*  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


*  tract  of  contract  for  removal  of  Drew's  Rock  and  Jetty,  Housatonic  River \  Connecticut,  in 

force  during  the  fiscal  year  ending  June  30,  1888. 


die  and  address  of  con- 
tractor. 


in«'i*  H.  Smith.  New 
ork  Cifv. 


Subject. 


Price 

for  whole 

■work. 


Remarks. 


Removal  of  Drew's  Rock 
and  Jettv. 


$4,444 


Contract    completed   in 
Jane,  1884. 
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Commercial  ttatittict  for  Ikt  calendar  year  «/  1886. 


V*ln*of  c*tgo  naat*ad  tnd  eb:pp«l  . 


Engineer  Office,  U.  8.  Army, 
Xew  York,  January  27, 1 

Sih:  I  would  respectfully  call  your  aiteutiou  to  the  estimate  in  * 
Annual  Report  of  the  Chief  of  Engineers  for  18S7,  "for  completion  d 
existing  project,  *25,000,''  riousatouic  River,  Connecticut. 

The  original  project  for  this  improvement  is  based  on  a  survey  wait 
in  pursuance  of  the  river  aud  harbor  act  of  July  11,  1S70.  (Annual  fr 
port  of  the  Chief  of  Engineers  for  1871,  page  781.)  The  estimate  W 
as  follows : 

Breakwater  at  mouth  of  river pfe 

Dredging  at  month - H,' 

Dredging  on  bars  above  month IV 

ToUl 4W.I 

No  estimate  for  completion  of  project  appears  in  the  anuual  repti 
until  18S4,  when  an  estimate  of  $30,000  is  given  for  completion.  TrnsB 
eludes  820,000  for  a  riprap  jetty  6,000  feet  long,  rising  only  tolowwi 
as  a  Hubstitnte  for  the  original  plan  of  breakwater.  The  sum  of  $5,* 
having  been  since  appropriated  (1S86)  reduces  this  estimate  to  $2*)H 
of  which  820,000  is  for  breakwater  and  $5,000  for  dredging.  As" 
plained  in  my  annual  report  for  1887,  I  consider  this  project  and  8 
mate  inadequate,  and  for  this  reason  the  estimate  for  completion  sluwH 
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3  sufficient  to  do  the  work  required  above  the  month,  which  is  of  the 
rst  importance. 

Unless  the  estimate  for  completion  is  increased  the  project  for  a 
reakwater  should  be  abandoned.  This  was  practically  the  case  up  to 
382,  when  the  estimate  of  $20,000  was  made,  as  the  amounts  appropri- 
ted  were  not  sufficient  to  warrant  the  commencement  of  the  breakwater 
t  the  original  estimate. 

Very  rtespectfully,  your  obedient  servant, 

D.,C.  Houston, 


rj?he  Chief  of  Engineers,  U.  S.  A. 


Lieut.  Col.  of  Engineers. 


D  9. 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

This  harbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
oug  Island  Sound,  its  width  of  about  1  mile  at  the  mouth  decreasing 
>  !>00  feet  between  opposite  wharves  at  its  upper  end.  The  channel, 
veil  in  the  widest  part  of  the  harbor,  is  comparatively  narrow. 

Before  the  tirst  work  by  the  United  States  was  done  at  this  harbor 
le  depth  over  the  bars  was  about  5  feet  at  low  water,  equivalent  to  11£ 
>et  at  high  water. 

PROJECTS  FOR  IMPROVEMENT. 

Iii  1833  11  petition  of  citizens  of  Bridgeport  was  presented  to  Con- 
fess asking  an  appropriation  of  $10,000  to  improve  the  harbor;  this 
as  granted  in  1836,  and  the  agent  in  charge  was  instructed  by  the 
ingineer  Department  to  dredge  a  channel  8  feet  deep,  making  it  200 
jet  wide  through  tbe  outer  bar  and  100  feet  wide  through  the  inner 
ar,  or  as  much  as  the  appropriation  would  admit  of;  the  work  was 
one  by  contract  in  1837 ;  the  rate  was  high  (understood  to  be  72.8  cents 
er  cubic  yard)  and  the  funds  were  exhausted  when  the  channel  through 
le  outer  bar  had  been  made  60  feet  wide. 

In  1838  Captain  Swift,  U.  S.  Engineers,  reported  that  the  channel 
ad  been  sounded  and  was  found  to  be  12  feet  deep,  or  4  feet  deeper 
mu  when  left  by  the  dredger. 

Nothing  further  was  done  until  1852,  when  a  second  appropriation 
f  $10,000  was  made;  Captain  Dutton,  U.  S.  Engineers,  found  that  the 
hannel  on  the  outer  bar  was  then  6  feet  deep  aud  90  feet  wide,  and  on 
lie  inner  bar  but  5  feet  deep,  and  he  submitted  a  project  for  dredging 
hrough  both  bars  to  a  depth  of  8  feet  and  width  of  200  feet,  at  a  total 
stimated  cost  of  $32,000 ;  this  project  was  approved  by  the  Secretary 
f  War  February  5, 1853,  and  with  the  $10,000  then  available  channels 

to  13  feet  deep  were  dredged  100  feet  wide  through  the  inner  bar  and 
0  feet  wide  through  tbe  outer  bar. 

By  act  of  Congress  approved  June  23, 1866,  a  survey  of  the  harbor 
ras  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
ras  to  ascertain  "  the  present  state  of  the  harbor  and  the  character 
nd  extent  of  the  encroachments  upon  it  by  the  action  of  the  tides,"  it 
eing  feared  that  Long  Beach  on  the  east  side  of  the  harbor's  mouth  was 
taking  northwestward  by  reason  of  sand  drifting  along  the  shore  in 
ucli  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above  the 
iner  bar.  This  work  was 'at  that  time  in  mjr  charge,  and  in  my  report 
a  the  survey,  dated  January  12,  1867,  I  stated  that  it  had  been  pro- 
osed  to  construct  a  breakwater  extending  out  from  Lou^  lte»&\\\» 
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am .-;  tliv'  sand,  hut  the  danger  feared  did  Dot  seem  imminent  ami  I 
recommended  a  series  of  observations  for  the  purpose  of  ascertaining 
the  nature  aod  amount  of  changes  taking  place. 

In  1S67  a  survey  of  the  shore  line  of  Long  Beach  was  wade. 

Ill  1S63  I  was  directed  by  the  Chief  of  Engineers  to  make  "such  rt- 
Bnrvry  of  Bridgeport  Harbor  Connecticut,  as  may  be  found  necewsitj 
to  ascertain  what  changes  have  occurred  since  the  survey  of  18G0."  It 
my  report  on  this  survey  I  said  that  the  channel  remained  the  same  m& 
that  no  appropriation  was  needed  until  >'the  channel  is  found  to  be  in- 
-ulequate  to  the  necessities  of  commerce,  ami  then  dredging  must  Ik 


Id  1870  a  petition  of  citizens  of  Bridgeport  was  presented  to  Cun- 
£re*w  asking  that  an  appropriation  "be  mode  to  remove  said  sand-bar* 
; the  outer  bar)  '-and  to  widen  and  deepen  paid  channel  and  barbot . 
order  that  vessels  drawing  12  feet  of  water  may  be  enabled  to  enter 
without  being  grounded  and  without  the  aid  of  lighters,"  and  a  wr- 
»ey  or  examination  of  the  harbor  was  ordered.  The  work  was  then  in 
charge  of  General  Warren,  U.  S.  Engineers  ;  he  made  an  examination 
of  the  harbor  and  found  it  unnecessary  to  make  further  surveys,  la 
his  report,  dated  January  12.  1871.  General  Warren  submits  a  project 
for  dredging  a  channel  100  feet  wide  and  12  feet  deep  at  extreme  lo* 
water  (or  14  feet  at  mean  low  water),  and  for  building  a  pier  3,000  fee' 
wug  extending  out  from  Long  Beach,  to  be  partly  of  riprap,  partly  k 
doiphins;  the  estimated  cost  of  the  project  was  $124,000.  Alteram? 
propiiatioii  of  $20,000  was  made  in  1871,  work  under  this  project  *» 
iH'gmi.  dredging  to  depths  of  12  and  13  feet  at  mean  low  water,  awl 
substituting  a  riprap  jetty  tor  the  riprap  and  dolphins  ;  the  jetty  to 
completed  as  fur  as  deemed  necessary  in  1873.  In  IS75  the  dimensions 
,tf  the  projected  channel  were  modified,  so  as  to  make  it  12  feet  deep  at 
mean  tow  water  nndfrotn  200  to  300  feet  wide;  this  was  accomplishedis 

lit  1S7S,  in  compliance  with  the  terms  of  the  appropriation  actri 
that  >ear,a  channel  100  feet  wide  and  9  feet  deep  was  dredged  fromtbr 
Lower  Bridge  to  the  Horse-railroad  Bridge,  a  distance  of  about  3,0W 
teet. 
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up  to  the  Naugatuck  Railroad  Wharf  it  is  600  feet  wide;  above 
barf  it  has  shoaled  so  that  the  present  depth  is  from  10  to  11  feet, 
breakwater  out  from  Long  Beach  has  settled  since  it  was  built ; 
serves  the  purpose  for  which  it  was  designed  and  no  repairs  are 
eded. 

project  of  188 2  (or  makiug  (>00  feet  width  of  channel  between  the 
Beacon  and  the  Naugatuk  Railroad  Wharf  was  reported  in  the 
uual  report  as  completed.  The  inner  beacon  has  been  rebuilt 
location  slightly  changed,  which  mades  it  desirable  to  cut  off  a 
[>oint  outside  the  new  position  of  that  beacon ;  this  has  been 
finished  under  a  contract  just  completed. 

PROPOSED   OPERATIONS. 

channel  from  the  Naugatuck  Railroad  Wharf  up  to  the  Lower 

xhas  shoaled  about  2  feet.  With  future  appropriations  it  is  pro- 

o  remove  the  shoals  and  to  widen  the  channel  eastward  to  the 
line  an  additional  width  of  about  200  feet.  The  estimated  cost 
work  is  $17,000  (for  details  of  estimate  see  Annual  Report  of  the 

>f  Engineers  for  1887,  Part  I,  page  611);  it  could  de  done  to  ad- 

;e  in  a  single  year. 

annual  cost  of  maintaining  the  dredged  channel  in  this  harbor 

nated  at  $2,000. 

ropriations  for  the  improvement  of  Bridgeport  Harbor  have  been 

is  follows,  viz : 


Application. 


Amount. 


b'i6     Dredging  outer  bar $10,000.00 

*b2  |  Dredging  outer  ami  inner  bars 10,000.00 

800  !  Survey 1,985.88 

8T0  | do MW.00 

871  i  Dredging  and  521  feet  of  break  water 20,000.00 

872  I  Dredging  and  85ft  feet  of  breakwater 40,000.00 

*"n  '  Dredging  inner  bar  and  upper  harbor 30,000.00 

8*4     Dredging,  bridge  to  Long  Island  Sound  (9  feet) 20,000.00 

875  ;  Dredging,  bridge  to  Long  Island  Sound  (12  feet; 15, 000. 00 

870  |  Dredging  upper  harbor  (9  feet) 10,000.00 

.878  ]  Dredging  above  bridge  and  outer  bar  (9  and  12.  feet)  ;  10,000.00 

8*9     Dredging,  bndge  to  Long  Island  Sound  (12  feet) 10,000.00 

880  i do    ...  10,000.00 

8*1  i  Dredging  above  inner  beacon  (12  feet) 10,000.00 

882  i  Dredging  between  inner  beacon  and  railroad  wharf  (12  feet) 10, 000. 00 

884  ' do 5,000.00 

88«i     do 20,000.00 


Total 


232,485.96 


eport.  the  port  of  entry  for  the  collection  district  of  Fairfield,  is  situated  about 
from  Long  Island  Sound,  at  the  head  of  Bridgeport  Harbor.  There  is  a  light- 
t  the  entrance  to  the  harbor.     Fort  Hale,  New  Haven  Harbor,  the  nearest 

defense,  is  18  miles  east. 

Money  statement. 

1887,  amount  available $2, 478. 07 

1888,  amount  expended  during  fiscal  year,  exclusive  of 

ties  outstanding  July  1,  1887 $321.01 

l-?88,  outstanding  liabilities 1,960.00 

2,281.01 

18S8,  balance  available 197. 06 

appropriated  by  act  of  August  11,  1888 10,000.00 

available  for  fiscal  year  ending  Juue  30,  18rj9 10, 197. 06 

nt  (estimated)  required  for  completion  of  existing  project 7,000.  00 

nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      7, 000. 00 
itted  in  compliance  with  requirements  of  sections  2  of  river  and 
jot  acts  of  1866  and  1867. 


568      BEJ-orr  or  the  cater  or 


•i  art  «■«!  Mat  I*.  UMt  — tftl  .■■tlrt.l  J—  X.  H 
CoMMrrnaJ  wtmHitin  /or  (Ic  ettndar  ft+r  •/  IS*. 


ESTIMATED   VALCE   OE  CAEGOES. 


VESSELS   ARRIVING  AND   DEPAHTING- 
(DtAaiht.  Stole  fret:  toange,  Nul,!MI«i,} 


Total I 
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ix  Cedar  Creek  tbe  depth  there  was  from  2  to  4  feet,  and  the  chan- 
ts narrow  and  crooked. 

:  head  of  the  harbor  was  separated  from  Long  Island  Sound  on  the 
ucast  by  a  broad,  flat  sand-bar,  which  was  bare  at  about  half-tide, 
xvhich  joined  Fairweather  Island  with  the  main  shore. 

PROJECTS  FOR   IMPROVEMENTS. 

at  ween  1836  and  1838  $21,500  were  expended  in  building  a  sea-wall 
®s  a  breach  iu  the  southern  part  of  Fairweather  Island  to  preserve 
light-bouse  reservation  at  the  south  end  of  the  island,  and  to  pre- 
t  shoaling  on  the  anchorage-ground. 

x  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
le  iu  1883.  In  his  report  on  this  survey,  dated  December  12,  1883, 
printed  in  Senate  Ex.  Doc.  No.  50,  Forty-eighth  Congress,  first  ses- 
i ,  also  iu  the  Annual  Beport  of  the  Chief  of  Engineers  for  1884  (Part 
age  666),  Colonel  McFarland,  U.  S.  Engineers,  submitted  a  project 
viding — 

l  )  For  protecting  the  upper  part  of  the  harbor  from  the  sea  by  buildiug 
reak water  over  the  bar  northeast  of  Fairweather  Island,  to  be  about 
alf  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be  3}  feet  above 
in  high  water  or  10  feet  above  low  water. 

I)  For  making  a  channel  80  feet  wide  and  6  feet  deep  at  mean  low 
:er,  extending  up  Cedar  Creek, 
'he  estimated  cost  was — 

ikwater $58,000.00 

Aging 2*2,000.00 

Total 80,000.00 

Vork  under  this  project  was  begun  in  1885,  and  up  to  July  1, 1887, 
breakwater  had  been  built  to  its  full  length  in  order  to  prevent  the 
rents  from  cutting  a  channel  across  the  bar,  but  its  cross-section  was 
i  than  designed,  both  in  height  and  width ;  also  a  channel  had  been 
dged  as  far  uj)  Cedar  Creek  as  the  Forge  Company's  Wharf,  with  a 
Ith  of  57  feet  and  a  depth  which  was  originally  made  6  feet  at  mean 
r  water,  but  which  had  shoaled  on  the  southeast  side  to  from  4  to  6  feet. 

DERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

Hie  contract  of  October  22,  1886,  with  Elijah  Brainard,  of  New  York 
■y,  for  dredging  in  Cedar  Creek,  which  was  in  progress  at  the  date  of 
;  last  annual  report,  was  completed  October  14,  1887,  24,868  cubic 
rds  being  dredged  since  July  1, 1887.  The  total  amount  of  material 
noved  nuder  this  contract  was  46,368  cubic  yards,  and  the  channel 
.s  made  60  feet  wide  and  6  feet  deep  from  tbe  6-foot  curve  in  the  har- 
r  to  a  point  opposite  the  Forge  Company's  Wharf,  and  was  extended 
th  a  less  width  about  430feet  farther.  During  the  flrstpart  of  the  work 
edged  material  was  mostly  pumped  up  and  deposited  on  the  marsh 
ids  for  filling,  and  in  order  to  get  more  material  the  contractor  fre- 
ently  dredged  deeper  than  required  ;  the  amount  thus  dredged  from 
low  the  required  depth  during  the  whole  contract  is  estimated  at 
,240  cubic  yards,  which  amount  was  not  accepted  nor  paid  for,  and  is 
t  included  in  the  amount  above  reported. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  sea-wall  built  in  1836-1838  across  a  breach  in  Fairweather  Island 
still  effective  in  preserving  the  island  and  in  preventing  the  sea  from 
shing  over  into  the  harbor.    It  needs  some  repair. 
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The  break  water  belweeu  Fairweather  Island  aud  the  niaiidai*!  b! 
to  its  lull  length,  2,744  feet,  with  diminished  cross  section. 

The  (Moot  channel  has  been  dredged  to  the  full  width  piojei 
feet — bnt  that  part  dredged  in  16S4  ban  shoaled  muff  2  feet, 
tbe  present  available   width  of  channel  is  but  l!0  feet ;  it  extendi 
the  harbor  to  a  point  opposite  tbe  Forge  Company '*  Wharf. 

PROPOSED   OPERATIONS. 

With  future  a|um»priutioi>s  it  is  proposed  to  complete  the 
its  projected  width  of  SO  feet,  to  extend  it  up  the  harbor,  aud  tu  In 
up  the  breakwater  to  the  dimensions  projected  ;  J2UI00(leonIdbi'|«i 
ably  expended  on  the  work  during  ibe  next  fiscal  year. 

Appropriations  for  the  improvement  ol  Black  iiock  Harbor  havebe 
made  as  follows,  viz : 


J 


A  pptinlloc. 


1B*-If0§  ...    B«:ldift«t  ►»*  «:'■'•  1«    -  »'i*-  ■•!' 

iur  .  .(-■      «an>-«  .  

Jnu       i--J  '  Bunding  dmI***!- awl  dmr-a* 
ABg  S.lkM     Dredftnj 

Total 


Black  Rork  Harbor  is  in  tbe  FatriieM  mlteottoa  district  .of  which  Bridgeport! 

Cot   eoiry.     There  is  a  liebt-honw  ot  iL»  harbor  entrance.     Fori  Hal*. 
en  Harbor,  tbe  nearest  work  of  defense  in.  20  miles  eaat. 

Money  statement. 
JnlTl.  186",  amount  available $%S 

JoIt!    19*,  amoiiLI  expended  .1  ii-ilj;  li».*,il  \.-;ir.  exciusive  of  liabilities 

MtaiaodiDgJoiy  1,1887 U 

«nlvl    1SS.  balanoe  available 1 

,.   ,.,-.,-  aj.i.rnpriatfd  by  a«t  ..lA::-.^  11.  1  — _ !".<' 


■liable  for  IbeaJ  JW  ending  June  30. 
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D  II. 
IMPROVEMENT  OF  SOUTHPORT  HARBOR,  CONNECTICUT. 

Phis  harbor  consists  of  the  mouth  of  a  small  stream  called  Mill  liiver 
i  of  a  broad,  shallow  bay  on  the  north  shore  of  Long  Island  Sound, 
>ut  C  miles  west  of  Bridgeport.  Before  any  Government  work  was 
tie  in  this  harbor  the  navigable  low- water  depth  was  less  than  2  feet, 
i  the  channel  was  in  danger  of  being  quite  filled  by  drift-sand  from 
»  beach  to  the  east. 
Che  mean  rise  of  tide  is  6.6  feet. 

PROJECTS  FOR  IMPROVEMENT. 

In  1827  a  survey  of  Mill  Eiver  (Southport  Harbor)  was  made  by 
»nt.  Col.  John  Auderson,  U.  S.  Engineers,  in  order  to  ascertain  u  the 
^ediency  of  removing  the  obstructions  to  navigation  thereof  and  of 
>tecting  the  same."    With  the  report  on  this  survey,  dated  February 

1827,  was  submitted  a  project  for  a  stone  breakwater  on  the  east 
«  of  the  channel  from  high  water  to  low- water  line,  for  a  dike  of  earth 
d  sod  extending  up-stream  along  the  edge  of  the  marsh,  and  for  chan- 
L  dredging  to  make  2  feet  depth  at  low  water,  at  an  estimated  cost  of 
,096.18. 

By  act  of  Congress  approved  March  2, 1820,  $6,097  was  appropriated, 
cl  the  work  was  carried  out  substantially  as  projected,  the  breakwater 
ing  1,320  feet  long,  8  feet  wide  at  top,  which  was  8.J  feet  above  com- 
*n  low  water,  and  the  dike  being  1,350  feet  long,  5  feet  wide  at  top, 
tich  was  1  foot  above  high  water  of  spring-tides. 
Tn  1832  $4,490.23  were  appropriated  "for  completing  the  breakwater 
r3  dike,  and  deepening  the  channel,"  and  in  1836  and  1837  $2,500 
re  appropriated  for  "  securing  the  public  wTorks  of  the  harbor  of 
ttthport; n  these  sums,  it  is  understood,  were  applied  to  repairing  the 
sakwater,  to  building  storm  revetments  on  either  side  of  the  dike,  to 
tiding  beacons,  and  probably  to  dredging. 

By  act  of  Congress  approved  July  11, 1870,  a  survey  or  examination 
Southport  Harbor  was  authorized.  General  Warren,  U.  S.  Engineers, 
Lde  an  examination  of  the  harbor,  and  in  bis  report,  dated  January 

1871,  and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
[  1871,  page  823,  submitted  a  plan  for  repairing  and  increasing  the 
Lght  of  the  breakwater  and  dike,  at  an  estimated  cost  of  $12,225. 
March  3,  1875,  $5,000  were  appropriated  "  for  the  repair  of  the  break- 
bter  and  piers  at  the  harbor  of  Southport,"  which  sum  was  applied  to 
sing  the  breakwater  about  2  feet  higher.  With  an  appropriation  of 
,000,  made  in  1876,  the  dike  was  repaired  and  a  channel  4  feet  deep 
d  60  feet  wide  was  dredged  through  the  bar  at  the  harbor's  mouth. 
In  his  Annual  Keport  for  1878,  Colonel  Barlow,  TJ.  S.  Engineers,  rec- 
imended  making  the  channel  4  feet  deep  and  100  feet  wide,  which 
oject  was  adopted,  and  under  successive  appropriations  up  to  1882 
fc  channel  was  dredged  95  feet  wide  up  to  thi?  south  end  of  the  break- 
iter,  thence  80  feet  wide  up  to  White  Kock,  above  which  point  it  was 
olonged  in  a  Y  instead  of  widening  it,  in  order  better  to  accommodate 
3  harbor  commerce.  This  substantially  completed  the  project  and 
brded  all  the  harbor  facilities  that  were  then  desired. 

DPERATIONS  DURING  THE  FISCAL   YEAR   ENDING-  JUNE  30,  1888. 

No  work  was  done.  The  project  for  improvement  is  completed,  and 
3  money  appropriated  is  nearly  all  expended. 
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>  feet  above,  the  bridge  of  the  New  York,  New 
I  road. 

:  ueorp  orated  under  the  laws  of  the  State  of 
■ .  ■  -: f !■  -i ■  t  of  this  river.  Little  work  was  done, 
■sent  was  began  by  the  United  States  the  low- 
■  .  v.-.j  i  k  was  5  feet  and  to  Norwalk  bat  1  foot. 

i  FOB  IMPROVEMENT. 

,  1829,  Congress  appropriated  $80  "  for  making 
lior  of  Norwalk,  Conn.,  with  a  view  to  its  ini- 
_irvey  was  mado  by  Capt.  Hartman  Bache,  U.  S. 
ite  report  on  the  same,  dated  May  10, 1830,  recom 
ihe  channel,  proposing  to  build  a  steam-dredge  for 


ffW^ppropriated  for  carrying  ont  this  plan,  and  in  1871 
^■■was  ordered  by  Congress,  which  was  made  in  the 
^^Nb  report  upon  the  latter  survey,  dated  December  10, 
*■*!  in  Senate  Ex.  Doc.  No.  23,  Forty-second  Congress, 
__  Iso  in  the  Annnal  Report  of  tho  Chief  of  Engineers  for 
■^General  Warren,  TJ.  S.  Engineers,  submitted  a  project 
^"  hannel  0  feet  deep  and  100  feet  wide,  from  Long  Island 
•**  irwalk,  at  an  estimated  cost  of  $34,000.  In  1880  the 
■B*  ver  and  harbor  act  provided  that  "  so  much  of  said  ap- 
■*■  .000)  as  shall  be  necessary  therefor  shall  be  so  expended 
*"  ;mnel  6  feet  deep  at  low  water  between  the  steam-boat 
*■  i  Norwalk  and  Long  Island  Sound."  As  a  channel  of  the 
r  'i  (100  feet)  and  depth  of  G  feet  at  mean  low  water  already 
'  ;is  interpreted  to  require  a  depth  of  six  feet  at  extreme 
Annnal  Report  of  the  Chief  of  Engineers  for  1881,  Pari 
Inch  would  be  8  feet  at  mean  low  water,  and  the  project, 
iy  modified  to  provide  for  obtaining  that  depth  up  to 

■tlmate,  made  to  include  the  cost  of  this  modification  and 
int  of  dredging  already  required  to  maintain  the  depths, 
1  cost  from  the  time  of  beginning  work  at  $84,000. 

DURING  THE    FISCAL  YEAR  ENDING  JUNE  30,  1S6S. 


CONDITION  OF  IMPROVEMENT. 

islow  South  Norwalk,  which  has  been  dredged  100  feet 
deep  at  mean  low  water,  has  its  full  depth,  with  ibr 

d  by  caving  in  of  the  banks,  principally  on  the  Dortbcnxl 
Above  South  Norwalk  the  channel  is  from  60  to  li;i> 
eet  deep  at  mean  low  water. 

PROPOSED  OPERATIONS. 

amount  required  to  complete  the  existing  project  ii 
lrt  be  advantageously  expended  in  a  single  year  ii 
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w.    The  original  low-water  depth  for  a  wile  below  the  bridge  was 
>  1  to  3  feet  in  a  crooked  channel,  and  the  6-foot  carve  in  the  bay  was 
it  6,600  feet  below  the  bridge ;  the  wharves  are  all  in  the  upper  half 
lis  distance. 
je  mean  Tise  of  tides  is  7.9  feet. 

PROJECTS  FOB  IMPROVEMENT. 

act  of  March  2, 1829,  Congress  appropriated  $100  for  "  making  a 
y  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  improvement." 
urvey  was  made  by  Oapt.  Hartman  Bache,  U.  S.  Engineers,  in  1829 ; 
>  report  on  the  same,  dated  May  10, 1830,  Captain  Bache  recom- 
's  excavating  the  channel,  proposing  to  build  a  steam-dredge  for 
urpoee,  to  cost — 

-haniMl  12  feet  deep  at  ordinary  high  water  (about  4  feet  at  mean 

w»ter) I1V250.00 

channel  10  feet  deep  at  ordinary  high  water 11,035.20 

Total 24,285.20 

money  was  appropriated  for  carrying  oat  this  plan, 
e  river  and  harbor  bill  of  1882  authorized  a  survey  of  this  harbor, 
■h  was  made  in  the  following  year.  In  his  report  on  this  survey, 
d  December  12,  1883,  printed  in  Senate  Ex.  Doc.  No.  50,  Forty- 
th  Congress,  first  session,  also  in  the  Annual  Report  of  the  Chief 
ngineers  for  1884,  Part  I,  page  672,  Colonel  McFarland,  17.  S.  Engi- 
rd submitted  a  project  for  dredging  a  channel  80  feet  wide  and  5 
deep  at  mean  low  water  from  deep  water  in  the  bay  up  to  Oliver 
et  Bridge,  estimated  to  cost  as  follows : 

ging  80,000  cnbio  yarda  of  mud,  at  20  cents (16,000 

ingenoiea 4,000 

Ttotal 20,000 

was  not  intended  to  include  the  removal  of  the  ledge  under  and 
below  the  bridge. 

tie  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
ry  of  War,  August  30, 1886,  after  the  first  appropriation  for  im 
ring  the  harbor  had  been  made. 

'ERATIONS  DURING  THE  FISCAL    YEAR  ENDING  JUNE  30,  1888. 

ie  contract  with  the  Hartford  Dredging  Company,  of  Hartford, 
n.,  dated  January  18, 1887,  which  was  in  progress  at  the  date  of  my 
annual  report,  was  completed  October  14, 1887.  Since  July  1, 
',  30,816  cubic  yards  were  dredged,  which,  with  23,610  cubic  yards 
iously  dredged,  makes  a  total  of  54,462  cubic  yards  under  the 
ract. 

ie  5-foot  channel  was  made  75  feet  wide  for  more  than  one-half  its 
I'Cted  length,  and  50  feet  wide  the  rest  of  the  distance,  except  that  at 
>wer  end,  where  the  mud  is  very  soft  and  the  depth  but  a  few  inches 
r,  it  was  dredged  only  25  feet  wide. 

PRESENT  CONDITION   OF   IMPROVEMENT. 

condition  of  the  channel  July  1, 1888,  is  as  described  above ;  this 
lirst  public  work  of  improvement  done  in  Stamford  Harbor. 

PROPOSED  OPERATIONS. 

(>  appropriations  will  be  expended  in  accordance  with  the  ap« 
project;  $10,000,  the  remainder  of  the  total  estimate,,  could  VU 
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profitably  expended  daring  the  next  fiscal  year  in  completing  the 


Mar.  •>.,  ]82> 
A.IJ-.  i.  18*2 
Aug.  5,  IfaH 


DredgiDf.... 


Stamford  Harbor  ia  in  the  Fairfield  collection  district,  of  which  Bridgeport  ■• 
of  entry.  There  is  a  light-house  oa  the  middle  ground  »t  the  harbor  entrants, 
nearest  work  of  defense  is  Fort  Schuyler,  Throw's  Heck,  N.  T. ,  SO  railea  to  the  Ml 

Money  statement. 

July  1,  1B67,  amount  available ft 

July  1,  lrW8,  amonut  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  J,  1887 i, 


Amount  available  for  fiscal  year  ending  June  30, 1889...... V 

["  Amount  (estimated)  required  for  completion  of  existing  project V 

I  Amount  that  can  be  profitably  expended  in  fiscal  yearendingJone  30, 1800  if 
J  Submitted  in  compliance  with  requirements  of  sections  it  of  river  and 


L    harbor  acta  of  lSJtl  and  l&ii. 


\ 
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D  14. 

IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

lis  harbor  consists  of  the  lower  part  of  the  Byram  River,  and  a  bay 
%  mouth  opening  into  Long  Island  Sound.  This  river,  for  about  1£ 
\  from  its  mouth,  forms  the  dividing  line  between  the  State  of  New 
:  and  Connecticut.  It  was  formerly  navigable  to  a  point  within  a 
mndred  feet  of  the  bridge  at  Port  Chester,  a  little  more  than  1  mile 
the  mouth. 

fore  improvement,  the  depth  below  the  wharves  was  in  some 
k  as  little  as  1  foot  at  mean  low  water.    The  mean  rise  of  tide  is  ' 
et 

PROJECTS  FOB  IMPROVEMENT. 

survey  of  this  harbor  was  made  in  1871,  and  a  project  based  on 
was  submitted  and  adopted.  It  provides  for  the  removal  of  two 
\ :  Sunken  Bock  at  the  entrance  to  the  bay,  with  57  feet  low- water 
I),  to  be  removed  to  11  feet  depth,  and  Salt  Bock,  about  1,000.  feet 
e  the  mouth  of  the  river,  partly  bare  at  low  water,  to  be  removed 
feet  depth,  also  a  breakwater  400  feet  long  at  Byram  Point.  The 
tated  cost  of  the  whole  was  as  follows,  viz : 

nBock,  1,474.5  cubic  yards,  at  $40 $58,980 

tock,  316.3 cubic  yards,  at  |40 12,652 

water  at  Byram  Point 25,000 

Total 96,632 

ider  this  project  Salt  Rock  was  removed  in  1873.  No  further  work 
Lone  until  1884,  when  a  survey  of  the  channel  was  made  under  the 
>priation  of  August  2, 1882,  and  a  project  for  expending  the  funds 
able  in  1884  (about  $16,000)  based  on  this  survey  was  submitted 
tpproved.  It  provided  for  making  a  channel  from  60  to  100  feet 
and  2}  feet  deep  at  mean  low  water  from  the  bay  to  the  vicinity  of 
►ridge  at  Port  Chester.  This  modification  was  made  in  deference 
a  wishes  of  the  business  men  of  Port  Chester.  The  channel  was 
leted  to  within  150  feet  of  the  bridge  in  May,  1885.  A  contract 
mtered  into,  May  15, 1886,  with  M.  K.  Pidgeon  for  the  hire  of  tho 
;sary  plant  for  straightening  and  leveling  the  channel,  and  remov- 
lmps  left  by  the  previous  contractor  both  in  the  river  and  bay. 
contract  was  completed  July  22,  1886,  9,232  cubic  yards  of  sand 
jravel  having  been  removed. 

EEATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

•  work  has  been  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

It  Bock  has  been  effectually  removed.    No  work  has  yet  been  done 

.  Sunken  Rock,  nor  upon  the  breakwater  at  Byran  Point. 

1  available  channel  2£  feet  deep  at  mean  low  water,  and  from  60  to 

eet  wide  to  a  point  150  feet  below  the  bridge,  and  25  feet  wide  to 

nidge,  has  been  made,  and  the  bottom  in  front  of  the  wharves, 

e  vessels  have  to  lie  at  low  tide,  has  been  made  as  nearly  level  as 

ble. 


■p  m  ror  w  nsmzK.  r.  s.  an 
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D  15. 

IMPROVEMENT  OF  MAMARONECK  HARBOR,  NEW  YORK. 

Camaroneck  Harbor,  on  tbe  north  shore  of  Long  Island  Sound,  about 
lies  west  of  the  Connecticut  State  line,  consists  of  an  open,  shallow 
and  a  narrow  tidal  inlet  about  a  mile  long. 

lie  channel  to  the  old  Steam-boat  Wharf  (about  half-way  up  the  inlet) 
.  a  depth  of  5  feet  at  mean  low  water;  from  there  to  the  upper 
ixves  tbe  depths  gradually  decreased  to  1  foot.  Near  its  mouth  the 
t  was  obstructed  by  several  rocks.  The  mean  rise  of  tide  at  Maina- 
eck  is  about  8  feet. 

PROJECTS  FOR  IMPROVEMENT. 

t.  survey  of  the  harbor  was  made  in  1881,  and  a  project  for  improve- 

it  based  on  this  survey  was  submitted  and  adopted,  providing  fbr 

removal  of  Bound  Bock  to  a  depth  of  4  feet  at  mean  low  water, 

five  other  rocks  to  a  depth  of  7  feet ;  for  dredging  a  channel  7  feet 
p  and  100  feet  wide  from  the  Sound  to  the  old  Steam-boat  Wharf,  and 
ace  4  feet  deep  and  80  feet  wide  to  the  upper  wharves,  and  for  clos- 

the  small  channel  east  of  Grassy  Knoll,  at  an  estimated  cost  of 
,000.  In  1881  Bound  Bock  was  removed  to  a  depth  of  4  feet,  and 
ih  Bock  and  Inner  Steam-boat  Bock  to  7  feet  at  mean  low  water,  at 
»8t  of  $13,000,  not  including  supervision  and  contingencies. 

m 

PEEATIONS  DURING  THE  FISCAL  TEAR  ENDING   JUNE  30,  1888. 

he  available  funds  were  not  sufficient  to  continue  work  under  the 
jeet. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

'he  available  depth  of  channel  has  not  changed  since  the  original 
vey.  The  removal  of  three  rocks  has  made  the  upper  harbor  much 
sr  of  access. 

PROPOSED  OPERATIONS. 

t  is  proposed,  when  funds  are  appropriated  for  that  purpose,  to  com- 
be the  existing  project  by  removing  the  other  dangerous  rocks  aud 
dredging  in  the  channel.  This  could  be  completed  to  advantage  in 
ngle  year. 

ippropriatious  for  improving  Mamaroneck  Harbor  have  been  made 
follows,  viz : 


Date. 


Application. 


.   3,  1881 
.   2,1882 


Survey 

Removal  of  rocks . 

Total 


Amount. 


$500 
15,000 


15,500 


[amaroneck  Harbor  is  in  tbe  collection  district  of  New  York ;  its  commerce  is 
inly  of  local  importance.  Tbe  nearest  light-house  is  on  Execution  Rook,  about  4 
es  south;  tbe  fortifications  at  Throg's  Neck,  9  miles  southwest,  are  tbe  nearest 
rks  of  defense. 


<re  the  rany  of  ejkjcteebs,  cr.  a.  amxi 
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Start  Rock,  which  projected  about  2  feet  above  low  water,  and  lay  in 

fe  channel  120  feet  from  Beaufort  Point.    This  was  to  be  removed  to 

feet  below  low  water,  requiring  the  exoavation  of  370  cubic  yards  of 

ok,  costing 112,672.50 

bingencies •. 5,061.13 

Total 38,955.38 

l.  depth  of  7  feet  over  Start  Bock  was  obtained  in  January,  1880,  and 
.881-'83,  506  cnbie  yards  were  removed  from  the  southern  part  of 
^pshead  Beef,  making  9  feet  depth . 

PERATIONS  DURING  THB  FISCAL  TEAR  ENDING  JUNE  30,  1888. 

'he  money  available  was  not  enough  to  continue  the  projected  work, 
L  nothing  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Itart  Bock  has  been  removed  to  the  required  depth,  7  feet  at  mean 
*  water,  and  about  one-half  of  Sheepshead  Beef  has  been  removed  to 
eet  depth.  The  condition  of  the  channel  is  otherwise  about  the 
le  as  before  the  improvement,  no  other  work  having  been  done. 

PROPOSED  OPERATIONS. 

Vith  future  appropriations  the  removal  of  Sheepshead  fteef  will  be 
apleted.  Twenty-two  thousand  dollars  have  been  appropriated  for 
a  project ;  with  the  balance  of  the  estimate,  $17,000,  the  project  could 
advantageously  completed  in  a  single  year. 

Appropriations  for  improving  Echo  Harbor,  New  Bochelle,  N .  Y., 
?e  been  made  as  follows,  viz : 


/ 

\ 


Date. 


a  18, 1878 
.  3, 1879 
a  14. 1880 
.  3, 1881 
:.    2,1882 


Application. 


Removal  of  Start  rock 

do 

Removal  of  Sheepshead  rook. 

do 

do 


Total 


Amount. 


$10,000 
3,000 
3,000 
3,000 
3,000 


22,000 


Icho  Harbor  is  in  the  collection  district  of  Now  York.  The  nearest  light-house  is 
Execution  Rock.  The  fortifications  at  Throg's  Neck,  7  miles  to  the  westward,  are 
•rest  works  of  defense. 

Money  statement 

y  1, 1887,  amount  available $3,043.97 

y  1,  1888,  balance  available 3,043.97 


mount  (estimated)  required  for  completion  of  existing  project 17, 000 

.mount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890         17,000 
ubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(36  and  1807. 


A  mistake  in  printing  the  original  report  made  this  depth  6  feet.    This  error  has 
n  copied  in  subsequent  reports. 
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contract  was  extended,  and  in  1$83  work  was  abandoned  by  the 
itor  while  parts  of  the  rock  were  still  from  1  to  1 J  feet  above  the 
)f  removal. 

$83  Corning  Bock  was  removed  to  11  feet  depth  by  hired  labor, 
st  of  about  $34  per  cubio  yard ;  a  large  bowlder  was  removed 
ear  David's  Island  Wharf,  and  10.6  cubic  yards  of  loose  rock  were 
id  from  the  reef  at  the  entrance  to  the  dredged  channel,  making 
ti  of  7.5  feet  there. 

examination  of  the  dredged  channel  and  the  rocks  at  the  entrance 
ide  in  April,  1887.  By  this  examination,  a  reef  was  discovered, 
>wn  on  the  original  survey,  projecting  about  40  feet  into  the  pro- 
channel,  with  a  least  depth  of  6  feet ;  also  a  rock,  known  as  Rock 
jecting  about  10  feet  into  the  proposed  channel,  with  a  least  depth 
eet.  Authority  was  obtained,  under  date  of  April  30,  1887,  to 
>te  the  removal  of  the  rocks  at  the  entrance  by  hired  labor, 
>  deepen  the  dredged  channel  to  8  feet  at  mean  low  water  by 

NATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

er  authority  from  the  Chief  of  Engineers,  dated  July  13,  1887, 
tarn  drilling-plant  belonging  to  the  improvement  of  the  Raritan 
New  Jersey,  was  put  in  repair,  the  expense  being  borne  equally  by 
propriation  for  improving  the  Raritan  River  and  that  for  New  Bo- 
Harbor.  With  this  plant,  the  removal  of  the  rocks  at  the  entrance 
v  Rochelle  Harbor  by  hired  labor  was  begun  September  27, 1887, 
mtinued  until  November  30, 1887,  when  the  work  was  closed  for 
ason.  The  work  was  resumed  May  2, 1888,  and  completed  May 
$8.  Thirty-seven  and  ninety-two  hundredths  cubic  yards  of  rock, 
red  iu  place,  were  removed  from  Bock  B,  making  8  feet  depth  at 
low  water:  180.63  cubic  yards  of  rock  were  removed  from  the 
rock  discovered  by  the  above-mentioned  examination,  giving  a 
um  depth  of  75  feet. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

lannel  100  feet  wide,  and  with  a  mimimum  depth  of  7.5  at  mean 
ater,  has  been  made  through  the  rocks  at  the  entrance.    The 
ed  channel  has  nearly  retained  its  depth  of  6  feet  at  mean  low 
No  work  has  yet  been  done  on  Bock  C. 

PROPOSED   OPERATIONS. 

j  proposed  to  expend  the  funds  now  available  in  widening  and 

ning  the  channel  between  Glen  Island  and  the  main  land  by 

ing. 

>ropriations  for  the  improvement  of  New  Bochelle  Harbor  have 

nade  as  follows,  viz : 


,1881 
1882 


Application. 


Dredging  and  partial  removal  of  rock  at  mouth  of  Glon  Inland  Channel. 
Removing  Corning  Rock 


Total 


Amount 


$20, 000 
Id,  000 


35,000 


Rochelle  Harbor  is  in  the  collection  district  of  Xew  York.     The  nearest  light* 
b  on  Execution  Rock.    The  fortications  at  Throg'n  Neck,  7  miles  west,  are  the 
works  of  defense. 
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iate  and  the  amounts,  required  for  completion  of  existing  project 
ld9  therefore,  be  increased  by  $84,600. 

e  entire  project  thus  far  adopted  consists  of  excavating  a  channel 
t  deep  at  mean  high  water  from  Felham  Bridge  to  a  point  about 
>  feet  above  Lockwood's,by  removing  bowlders  and  gravel  from  near 
draw  of  Felham  Bridge;  by  dredging  a  channel  west  of  Goose 
id,  126  feet  wide  and  1,500  feet  long ;  and  by  dredging  a  cut  100  feet 
and  about  3,000  feet  long,  from  Fell  Foint  to  the  first  bend  above 
i  Dock,  and  thence  extending  it  by  an  easy  curve  through  a  marsh 
some  rock  cutting  to  Lockwood's,  a  stretch  in  which  the  natural 
)f  the  stream  was  very  winding ;  a  cut  3,000  feet  long,  100  feet  wide, 
)  feet  deep,  was  to  be  made  awve  Lockwood's  to  serve  both  as  a 
nel  and  tidal  basin ;  the  channel  was  also  to  be  confined  in  certain 
\  by  timber  dikes  having  an  aggregate  length  of  5,800  feet  The 
lated  cost  of  the  whole  is  $221,100. 

e  first  work  under  this  project  was  done  in  1877.  Since  that  time 
channel  through  the  marsh  and  rock  just  below  Lockwood's  has 
made  100  feet  wide  and  9  feet  deep  at  mean  high  water;  the  chan- 
rest  of  Goose  Island  has  been  dredged  125  feet  wide  and  9  feet  deep 
aan  high  water ;  the  bowlders  in  the  vicinity  of  Pelham  Bridge 
have  been  removed ;  the  channel  just  above  and  under  the  new 
•bridge  on  the  Boston  road  at  Lockwood's  has  been  dredged  out;  a 
nel  about  2,000  feet  long  and  9  feet  deep  at  mean  high  water  has 
dredged  from  Fell  Point  up  to  Town  Dock,  the  width  being  40  to 
et,  gradually  increasing  to  90  feet  at  Town  Dock,  and  1,235  linear 
>f  diking  have  been  built. 

EHATIONS    DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888. 

contract  was  entered  into,  July  11, 1887,  with  the  Frank  Pidgeon 
ging  Company  of  New  York,  for  the  removal  ot  about  30,000  cubic 
3  of  mud  measured  in  scows,  the  work  to  be  applied  to  widening 
hannel  and  removing  shoal  spots.  This  contract  was  annulled  by 
>rity  of  the  Chief  of  Engineers,  dated  August  18, 1887,  on  account 
e  contractor's  failure  to  begin  work  within  the  time  required.  An 
lination  of  the  channel  made  in  September,  1887,  showed  the  exist- 
of  a  channel  100  feet  wide  and  9  feet  deep  at  mean  high  water 
the  bay  to  Town  Dock ;  from  Town  Dock  to  Lockwood's  there  was 
mailable  depth  of  about  8  feet  at  mean  high  water,  in  a  narrow  chan- 
Advertisement  was  made,  proposals  opened  April  21, 1888,  and  a 
•act  entered  into  May  11, 1888,  with  the  Hartford  Dredging  Com- 
,  of  Hartford,  Conn.,  for  the  removal  of  1,700  cubic  yards  of  mud 
ured  in  scows.  Work  was  begun  under  this  contract  June  7, 1888, 
lpto  June  30, 1888, 1,772  cubic  yards  had  been  removed  near  Town 

PRESENT  CONDITION  OF  IMPROVEMENTS. 

ere  is  a  channel,  100  feet  wide  and  9  feet  deep  at  mean  high  water, 
the  bay  to  Town  Dock ;  and  a  narrow  channel,  8  feet  deep  at  mean 
water,  from  Town  Dock  to  Lockwood's.  Above  that  no  work  has 
done. 

PROPOSED  OPERATIONS. 

>rk  will  be  continued  under  the  contract  with  the  Hartford  Dredg- 
'ompany.  Future  appropriations  will  be  applied  to  completing 
naintaiuing  the  channel  as  projected. 
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D  19. 
IMPROVEMENT  OF  GREENPORT  HARBOR,  NEW  YORK. 

!his  harbor  is  a  roadstead  near  the  east  cud  of  the  north  fork  of 
Iff  Island,  lying  between  this  uorth  fork  on  the  northwest  and  north 
IShelter  Island  on  the  southeast  and  south.  The  anchorage-ground 
opposed  to  storms  from  the  northeast  and  east* 
i  sand-spit  called  Joshua's  Point,  formerly  protected  the  little  bay 
Qreenport  from  easterly  storms,  but  in  the  few  years  prior  to  1883 
l  had  worn  away  rapidly,  and  the  sand  had  been  carried  out  into  the 

U 

Che  mean  rise  of  the  tide  is  2.4  feet. 

PROJECT  FOR  IMPROVEMENT. 

ji  1881  a  survey  was  made,  and,  with  the  report,  a  plan  and  estimates 
ted  upon  the  survey  were  submitted,  and  subsequently  adopted,  for 
i>reakwater  extending  southeasterly  from  Joshua's  Point.  This 
feet  consisted  of  a  riprap  breakwater  about  1,700  feet  long  extend- 
from  high-water  mark  to  the  18  foot  curve,  to  be  built  3  feet  above 
m  high- water  level  with  a  top  width  of  5  feet,  and  side  slopes  of  1 
1,  to  contain  about  23,000  tons  of  stone.  Its  estimated  cost  was 
,€00.  Work  under  this  project  was  begun  in  1883,  and  in  that  and 
two  following  years  1,233  linear  feet  of  the  breakwater  were  built. 
ier  the  appropriation  of  August  5, 188G,  a  contract  was  entered  into 
\k  James  V.  Luce,  of  Niautic,  Conn.,  on  October  27, 1880,  for  deliver- 
3,400  tons  of  stone  on  the  breakwater.  Work  was  begun  May  18, 
7,  and,  up  to  June  30  of  that  year,  1,590  tons  of  stone  had  been  de- 
>red,  extending  the  breakwater  92  feet. 

DERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

Vork  under  the  above  contract  was  continued  and  completed,  ex- 
ding  the  breakwater  204  feet,  giving  it  a  total  length  of  1,437  feet, 
L  carrying  it  into  15.4  feet  depth  at  mean  low  water ;  14,775J  tons  of 
rap  granite  have  thus  far  been  used  in  its  construction. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Phe  breakwater  is  in  good  condition  as  far  as  completed.  No  material 
inges  of  depth  in  the  harbor  have  occurred  since  the  original  survey. 

PROPOSED  OPERATIONS. 

With  further  appropriations  the  breakwater  will  be  completed  as  pro- 
ted  to  the  18-foot  curve.  Twenty-five  thousand  dollars  have  been 
!>ropriated  for  this  work.  The  remainder  of  the  estimate,  821,000, 
lid  be  profitably  expended  in  completing  the  breakwater  in  one  year. 
Appropriations  for  improving  Greenport  Harbor  have  been  made  as 
lows,  viz : 


bate. 


3.1881 
2,l«e 

6, 188ft 
5,1880 


Application. 


Amount. 


Survey I  $500 

Expended  on  breakwater j       10. 000 


do 
do 

Total 


10,000 
5,000 


25,500 
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PROJECTS  FOR  IMPROVEMENTS. 

-  survey  of  the  harbor  was  made  in  1S53  by  Lieutenant  Harrison, 
S.  Engineers.  In  1870  an  examination  was  ordered  by  Congress. 
■.  first  project  for  improvement  was  submitted  by  General  Warren, 
nary  16.  1871,  after  an  examination,  and  provided  for  building 
atty  on  tne  east  side  of  the  entrance,  extending  out  to  the  9-foot 
to,  and  rising  to  11  feet  above  mean  low  water,  to  be  built  partly  of 
ension  stone ;  also  for  dredging  a  channel  200  feet  wide  aud  7  feet 
p  at  mean  low  water  through  the  bar.  The  estimated  cost  was  as 
3WS,  viz : 

strnetion  of  jetty fcloO,  Tif> 

■gini? 15,000 

■Total 165,1*25 

If  hen  the  project  was  adopted,  under  the  appropriation  of  March  3, 
1,  it  was  provided  that  the  jetty  should  be  of  riprap,  rising  only  to 
level  of  mean  high  water,  except  between  the  high  and  low  water 
*ks  on  the  beach,  where  it  was  to  be  carried  to  the  level  of  the 
hest  tides ;  but  no  change  was  made  in  the  estimates.  Under  this 
»ropriation  600  feet  of  the  jetty  were  built ;  and  under  the  appro- 
ation  of  June  10, 1872,  it  was  extended  to  1,052  feet.  An  estimate 
3e  in  1873  of  the  cost  of  completion  ($35,000)  makes  the  estimate 
"the  whole  project  $05,000.  In  1875  a  modification  of  the  project, 
ed  on  the  observed  effect  of  the  jetty,  was  made,  providing  for  a  jetty 
the  west  side  of  the  entrance,  about  1,075  feet  long,  and  rising  4  feet 
>ve  mean  high  water,  designed  to  increase  the  force  of  the  tidal  cur- 
ls ;  the  width  of  the  channel  was  also  reduced  to  100  feet.  No  new 
mate  was  submitted  at  the  time ;  but  in  1S77,  after  about  $S,000  had 
n  expended  on  the  west  jetty,  it  was  estimated  that  $12,250  would 
required  to  complete  it,  or  $20,250  in  all.  A  revised  estimate,  made 
he  same  year,  for  the  whole  improvement,  contemplated  extending  the 
t  jetty  to  the  9-foot  curve,  extending  the  west  jetty  000  feet  farther, 
I  dredging  a  channel  100  feet  wide  and  8  feet  de§p  (this  increase  of 
>th  on  account  of  increased  draught  of  vessels  using  the  harbor),  at 
estimated  cost  of  $34,000 ;  $45,000  had  then  been  appropriated  and 
trly  expended,  making  the  total  estimate  from  the  beginning  $70,000 
eluding  $G,00()  appropriated  in  187G,  and  then  unexpended).  This 
[mate  was  incorrectly  reported  in  1878,  but  reverted  to  in  1879,  and 
eated  in  each  subsequent  annual  report.  In  1877  one  cut  25  feet 
le  aud  8  feet  deep  was  dredged  through  the  bar.  The  channel  was 
dged  to  a  width  of  100  feet  under  the  appropriation  of  March  3, 
0.  In  1877  the  east  jetty  was  raised  to  a  height  of  5  feet  above 
an  high  water,  and  extended  50  feet.  In  1878  the  west  jetty  was 
ended  450  feet,  but  the  height  was  made  only  2  feet  above  mean  low 
ter,  except  the  outer  end  and  an  intermediate  point,  which  were 
sed  to  4  feet  above  nieau  high  water,  to  serve  as  guides. 
between  1879  and  18S3  both  jetties  were  extended  and  repaired, 
king  their  respective  lengths  1,390  fret  for  the  east  jetty  and  940 
;  for  the  west. 

PBRATIONS  DURING   TIIF,   FISCAL   YKA1J    ENDIXU  .Jl-NK  30,    1888. 

*o  work  was  done. 
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D  21. 

IMPROVEMENT  OP  FLUSHING  BAY,  NEW  YORK. 

flushing  Bay  is  on  tbe  north  shore  of  Long  Island,  about  14  miles  by 
ter  from  the  Battery  at  New  York.  The  town  of  Flashing  is  on  the 
t  bank  of  Flushing  Greek,  a  quarter  of  a  mt)e  from  the  head  of  the 
r.  The  bay  is  about  1  mile  wide  and  2  miles  long ;  the  bottom  is  of 
)  mud,  nearly  level,  the  depth  in  theoriginal  channel  being  not  much 
Erter  than  elsewhere.  In  18GI  there  was  a  depth  of  5  feet  at  low 
er  in  the  channel  leading  up  to  Flushing,  and  in  1870  but  3.9  feet. 
he  mean  rise  of  tide  is  7.1  feet. 


PROJECT  FOR  IMPROVEMENT. 


v 


survey  of  Flushing  Bay  was  made  in  1878,  and  a  project  for  im- 
minent, based  on  it,  was  proposed  and  adopted,  providing  for  the 
i  traction  of  a  dike  extending  across  the  westerly  part  of  the  mouth 
ae  bay  and  upon  the  west  side  of  the  channel  to  the  head  of  the  bay 
t*  Flushing,  and  a  dike  extending  from  a  point  near  the  middle  of 
«ast  shore  in  a  northerly  direction  to  the  G-foot  curve  and  almost 
i. II el  to  the  first,  in  order  to  form  a  large  tidal  basin  whose  waters 
aid  ebb  and  flow  through  a  narrow  channel,  with  dredging  to  main- 

a  channel  6  feet  deep  at  mean  low  water.  The  estimated  cost  for 
,ying  out  this  project  was  as  follows : 

itrncting  4,400  liuear  foot  of  pile-dike,  at  $10  per  foot $44,000 

itructiug  7,800  linear  feet  of  pile-dike,  at  $9  per  foot 70,200 

»tructing900  linear  feet  of  pile-dike,  at  $7.50  per  foot 6,750 

atmcting  3,600  linear  feet  of  single  piliug.at  $3.70  per  foot 13,320 

83,000  cubic  yards  of  dredging,  at  20  cents  per  cubic  yard 16, 600 

tingencies 22, 630 

Total 173,500 

Ul  the  timber  work  of  the  dikes  was  to  be  creosoted.  Up  to  Juno  30, 
H),  3,057  linear  feet  of  pile-dike  were  constructed  on  the  west  side  of 
s  channel  from  the  head  of  the  bay.  Subsequent  appropriations  have 
m  expended  in  dredging. 

Jnder  the  appropriation  of  August  5,  1SS0,  a  contract  was  entered 
o,  October  23, 188G,  with  P.  Sanford  Ross,  of  Jersey  City,  M".  J.,  for  the 
ioval  of  45,000  cubic  yards  of  mud  measured  in  scows.  The  dredg- 
•  was  to  bo  applied  to  widening  the  channel  and  removing  shoal 
ces  in  the  channel  already  dredged.  Work  was  begun  under  this 
itract  May  1G,  1887,  and  up  to  June  30, 1887,  23,630  cubic  yards  of 
d  had  been  removed. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

Vork  was  continued  under  the  contract  with  P.  Sanford  lioss  and 
3  pie  ted  July  28,  1887.    All  shoal  spots  in  the  channel  were  removed, 
G-foot  channel  widened  to  170  feet  both  along  and  northward  of  the 
e  and  along  the  wharves  at  Flushing,  and  to  200  feet  from  deep  water 
;he  bay  to  a  point  500  feet  south  of  the  north  end  of  the  dike  a  dis- 
ce  of  2,400  feet.    A  branch  channel  1,450  feet  long  and  55  feet  wide 
$  also  dug  from  near  the  south  end  of  the  dike  to  the  steam-boat  land- 
on  the  south  end  of  the  bay,  and  a  turning  basin  90  feet  square  at 
steam-boat  lauding.    An  examination  of  the  dredged  channel  was 
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Cargoes. 


• 

Tons. 

Value. 

125  475 
93,700 

$3,152,400 

2,502,425 

229,335 

5,654,825 

acipal  articles  of  commerce  are  manufactured  goods,  coal,  grain,  building 
and  general  merchandise. 


D   22. 

S'G  SUNKEN  VESSELS   OR  CRAFT  OBSTRUCTION   OR  ENDANGER- 
ING NAVIGATION. 

i 

IN  THE  CONNECTICUT  RIVER  AT  HARTFORD,  CONNECTICUT. 

oop  scow  George  G.  Bloomer^  owned  by  Elizur  Smith,  of  Hart- 

an.,  sunk  about  five  years  ago  on  the  east  side  of  the  channel 

Hartford.    In  188G  she  was  reported  as  an  obstruction  to  nav- 

her  deck  and  cabin  had  been  carried  away  by  ice,  her  hnll  had 

h  sand,  and  a  bar  was  forming  below  the  wreck  with  from  1  to 

water  where  the  depth  had  been  C  feet. 

sutract  with  William  E.  Chapman,  of  Brooklyn,  N.  Y.,  torQ- 
s  wreck,  which  was  in  force  at  the  date  of  the  last  Annual  Re- 
s  completed  August  16, 1887.  Work  was  done  by  pumping  out 
I  placing  chains  under  the  wreck  to  remove  it  bodily;  while  lift- 
ic  chains  the  wreck  broke,  and  subsequently  the  greater  part 
removed  by  grappling;  the  pieces  left  were  splinters  too  small 
vessels  if  struck  by  them.  A  report  to  the  Chief  of  Engineers, 
•tober  10,  1887,  gives  details  of  the  removal. 

'  contract  for  removing  wreck  in  the  Connecticut  River,  at  Hartford,  Conn.,  in 
force  during  the  fiscal  year  ending  June  30,  1888. 


Name  and  address  of  contractor. 

Date. 

Price. 

$689 

*  Contract  completed  August  16, 1887. 


[N  THE  CONNECTICUT  RIVER  AT  SAYBROOK  POINT,  CONNEC- 
TICUT. 

iry  8, 1887,  the  schooner  E.  II.  Daly, Crowley,  captain  and 

nployed  by  the  contractor  for  delivering  stone  on  the  Saybrook 
ink  while  loaded,  and  lay  in  about  30  feet  of  water  near  the 
k  of  the  channel  at  the  mouth  of  South  Cove,  aud  about  3,000 
li  of  the  lighthouse  on  Lyndis  Point.  In  April,  1887,  the  owner 
unsuccessful  attempt  to  raise  her ;  he  removed  such  of  her 
could  easily  be  detached,  and  abandoned  her. 


— aauatwa  ~~> 


wptthii* 
-The'  -rf  Engimecm.    St.* 
"    rHLIdK;SSSfii 

trfthfj 
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'/  :*!"  till  ii^osr  i.  1™7.  i  lecoia  ir  :a  removal,  sigwi 
"■*.  ■:.■»  .iH;:w.ir.i;ii  :■  m^iuuis  iutiLf  josae*  a  Lea^rlslandSoi 
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UECK  IN  LONG  ISLAND  SOUND,  SOUTHWEST  FROM  BLACK  BOCK  HAR- 
BOR, CONNECTICUT. 

n  a  letter  dated  July  30, 1887,  the  collector  of  port  at  Bridgeport, 
on.,  reported  to  the  Secretary  of  War  that  a  wreck  lying  southwest 
kii  Black  Bock  Harbor,  Connecticut,  was  in  a  very  dangerous  position. 
Lfi  was  referred  to  me,  and  August  8, 1887,  it  was  returned  with  in- 
rsement  and  three  inclosures  showing  that  the  wreck  was  the  schoouer 
mma  J.  Biggins,  sunk  by  collision,  April  14, 1887,  and  then  lying  in 
>ut  11  fathoms  of  water ;  that  her  spars  were  standing  at  or  near  the 
rface  and  were  obstructions  dangerous  to  navigation,  such  as  content- 
."ted  by  section  4  of  the  river  and  harbor  act  of  June  14, 1880. 
Her  removal  was  authorized  by  the  Secretary  of  War,  August  12, 
fc-7,  and  under  date  of  August  20  the  required  notice  to  owners  was 
btlished.  About  this  time  the  spars  were  broken  off  at  about  low- water 
«1,  and  as  the  wreck  lay  between  3  and  4  miles  from  shore  it  was  dif- 
*lt  to  fix  its  precise  location ;  this  was  determined  early  in  December, 
fc7,  and  an  offer  of  Capt.  John  McNeil,  of  the  Bridgeport  Towing  Line, 
■remove  so  much  of  the  spars  and  rigging  as  was  necessary  to  make 
slear  depth  of  25  feet  at  low  water  for  the  sum  of  $200  was  recom- 
*ided  for  acceptance  as  being  most  economical  and  advantageous  to 

*  Government.    The  recommendation  was  approved  by  the  Secretary 
"War,  December  17, 1887. 

Tanuary  4, 1888,  the  work  was  done,  a  spar  58  feet  long  with  part  of 

*  hull  attached  being  pulled  out  by  a  tug-boat.  Unfavorable  weather 
i«yed  making  an  examination  sufficient  to  determine  with  certainty 
ether  the  work  was  completed  until  April  17, 1888,  when  the  wreck 
^  carefully  swept  and  sounded,  and  nothing  discovered  at  less  than 
Aet  depth  below  low  water. 


'-  .      -  ■  v  ■       ■-■.-.■ 
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APPENDIX  E. 


ENT  OF  HUDSON  RIVER  AND  OF  HARBORS  OF  RONDOUT  A8J\ 
IES,  NEW  YORK— REMOVING  OBSTRUCTIONS  IN  EAST  RIV£& 
L  GATE-IMPROVEMENT  OF  ENTRANCE  TO  NEW  YORK  HAR- 
RO VEMENT  OF  RIVERS  AND  HARBORS  IN  THE  VICINITY  OF 
:K  AND  IN  NORTHERN  NEW  JERSEY. 


F  LIEUTENANT-COLONEL  WALTER  McFARLAND,  COB  PS  OF 
',RS,  OFFICES  IN  CHARGE,  FOB  THE  FISCAL  TEAM  ENDING 
1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


iiver,  New  York. 
f  Sangerties,  New  York. 
t  Rondout,  New  York, 
liver,  New  York. 
;  obstructions  in  the  East 
,nd  at  tfoli  Gate,  New  York. 
i  Creek,  New  York. . 
Ik  Channel,  New  York. 
Bay,  New  York. 
k.  Harbor. 


10.  Sheepehead  Bar,  New  York. 

11.  Canarsie  Bay,  New  York. 

12.  Smnpawanna  Inlet,  New  York. 

13.  Channel  between  Staten  Island  and 

New  Jersey. 

14.  Raritan  Bay,  New  Jersey. 

15.  Removing  sunken  Tesaeb  or  craft  ob* 

strncting  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEY. 

reek,  New  York.  I  17.  Hndson  River,  New  York,  between 

New  Baltimore  ami  Coxsackie, 


1 1" 


Engineer  Office.  U.  S.  Army, 

New  York,  N.  Y.,  July  24, 1888. 

l  :  I  have  the  honor  to  transmit  herewith  annual  reports  for 

ear  ending  June  30, 1888,  upon  the  works  of  river  and  harbor 

nt  under  the  charge  of  the  late  Lieut.  Col.  Walter  McFar 

s  of  Engineers. 

ports  were  completed  and  revised  by  Colonel  McFarland  per- 

thin  a  few  days  of  his  death. 

ks  were  in  temporary  charge  of  Lieut.  Col.  G.  L.  Gillespie 

iry  1, 1888,  to  June  29, 1888. 

j  respectfully,  your  obedient  servant, 

Geo.  McC.  Derby, 
Captain  of  Engineers,  in  temporary  charge. 

ef  of  Engineers,  U.  S.  A. 
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»  part  1,  page  GTS;  and  based  upon  this  report  a  systematic  iin- 
Bment  of  the  river  was  began  and  has  been  continued  up  to  the 
snt  time. 

m  project  was  to  secure  a  navigable  channel  11  feet  deep  at  mean 
■rater  from  New  Baltimore  up  to  Albany,  and  9  feet  deep  at  mean 
irater  from  Albany  up  to  Troy. 

l6  estimated  cost  of  this  improvement  was  $862,297.75 ;  but  after 
fexeliable  data  had  been  obtaiued  in  1866  and  1867,  a  second  esti- 
»  was  made,  increasing  the  estimate  $122,006.72,  making  the  total 
Hated  cost  $084,304.47. 

lis  estimate  was  again  increased  in  1882  by  $78,000  for  the  comple- 
of  existing  works,  a  large  amount  of  the  appropriation  intended  for 
traction  having  been  spent  on  repairs ;  and  again  in  1884  by  $16,000, 
he  removal  of  a  hitherto  unknown  rock  in  the  Overslaugh  Channel 
an  Wie's  Point,  which  brought  the  total  estimate  up  to  $1,078,304.47, 
mgh  the  amounts  given  in  the  Annual  Reports  as  the  estimated  cost 
le  improvement,  from  1868  to  1881,  have  been  erroneously  printed 
.304.47,  and  from  1882  to  1886  as  $1,062,304.47. 
.this  amount  $1,027,288  had  been  appropriated  up  to  June  30, 1885, 
l  the  available  channel  depth  between  New  Baltimore  and  Albany 
10  feet,  except  at  one  point,  Beacon  Island,  where  there  was  a  depth 
9  feet:  and  8  feet  could  be  carried  from  Albany  to  Troy,  except  at 
lie's  Folly  and  Patroon's  Island,  where  there  were  7.8  and  7.5  feet, 
actively,  at  low  water. 

lese  bars  were  subsequently  dredged  by  the  State  of  New  York,  but 
ra  have  since  been  formed  yearly  by  ice  gorges. 
lb  gradual  and  steady  increase  in  the  navigable  depths  obtained 
ig  the  improvement  of  the  Iludson  Eivcr  are  very  marked. 
1810  the  available  channel  between  New  Baltimore  and  Albany 
4  feet  at  mean  low  water;  in  1867  it  was  7£  feet;  in  1878  and  1879 
\s  84 ;  in  1885,  10  feet,  except  at  the  spot  mentioned,  which  was 
equently  dredged  by  the  State.  A  table  showing  the  depths  from 
to  1879  may  be  found  on  page  691,  Annual  Report  of  the  Chief  of 
neers  for  1885. 

o  act  of  Congress  .approved  August  5, 18S6,  appropriated  $26,250 
lis  improvement,  making,  with  the  old  balance  on  hand,  $54,768.40 
able  at  that  date. 

e  condition  of  the  dikes  was  so  bad  that  it  was  found  necessary  to 
Y  all  this  to  repairs  and  not  to  the  construction  of  further  perm  a - 
works. 

e  permanent  works  remaining  to  be  built,  in  order  to  complete  the 
ovement  as  originally  projected,  are : 

Completion  of  dike  from  Staat's  Island  to  Campbell's  Island  Dike. 
Completion  of  dike  from  Schcrmerhorn  to  Shad  Island. 
The  proposed  improvement  between  Shad  Island  and  Mull's  Plaat. 
The  improvement  at  Willow  Island. 
The  construction  of  a  new  dike  below  Nine  Mile  Tree. 
The  extension  of  the  dike  at  Mull's  Plaat. 
The  removal  of  the  Overslaugh  Rock  at  Van  Wie's  Point, 
e  first  of  these  six  items  were,  uuder  the  estimate  of  1882,  to  cost 
XH),  and  the  seventh  item,  under  the  estimate  of  1884,  was  to  cost 
KM);  making  the  total  amount  needed  for  completing  the  original 
>ct  $94,000. 

ie  actual  cost,  however,  will  exceed  this  amount,  as  the  cost  for 

>leting  the  dike  from  Staat's  to  Campbell's  Island  will  exceed  the 

late,  since  the  three  detached  sections  of  this  dike,  which  were 

along  the  proposed  line  in  1879,  have  been  completely  broken  by 


F    JUNIUS.   C  3.  IDT. 

-  -ew  jui  icnm^r  .litt,  eon 
T-m.  ^rii  javu  to  lie  Im3l 
!••  .me  :'eer  -k"  piWlite.  «to 

. "    rrsir  i»  "tie  inumnt  repin 

-i   :r   ■">    ~iae   3'.  Ivti.  awn 

.j—h.t  3.  3.  Tailcotr.  showed1 
**cnar5  :nr  rfuiairs  neededo*' 


APPENDIX  E — REPORT   OP   LIEUT.    COL.    McFARLAND.       591 

i  Hook  Diko : 

ilea,  14,495  linear  feet,  at  13  cents  per  foot $1,884.33 

ellow  pine  timber,  7,910  feet,  B.  M.,  at  |45  per  1 ,000  feet 356. 17 

ron,  5,163  pounds,  at  G  cents  per  pound 310.08 

tone  lilling,  566  cubic  yards,  at  75  cents 434. 50 

•  . 

Total 2,975.10 

lie  dike  at  Coeynians : 

4168,53, 949.5  linear  feet,  at  12$  cents  per  foot 0,878.56 

ellow  pine  timber, 28,878  foet,  B.  M.,  at  |45  per  1,000  feet 1, 212. 88 

•tone  filling,  1,537.75  cnbio  yards,  at  75  cents 1,153.31 

ron,  24,986.4  pounds,  at 6  cents  per  pound 1,499.18 

Total . 10,202.76 

&r  the  contract  for  the  repair  of  the  middle  dike  at  Coeymans  had 
brmed,  it  was  found  necessary  to  rebuild  a  part  of  its  tipper  end 
b  in  length.  Under  authority  from  the  Chief  of  Engineers,  dated 
mber  5,  1887,  this  work  was  done  by  hired  labor  at  a  cost  of 
10,  the  small  cost  involved  not  justifying  advertising, 
cost  of  the  material  built  into  the  work  was  as  follows : 

1,015  linear  feet,  at  12f  cents  per  foot $384.41 

pine  timber,  3,613  feet,  B.  M.,  at  |42  per  1,000  feet 151.75 

s,  drift  and  screw  bolts,  1,459  pounds,  at  6  cents , 87. 54 

ron  and  chains  to  protect  the  breaker,  370  pounds,  at  9  cents  per  pound .      33. 30 . 
illing,  441.6  cubio  yards,  at  75  cents 331.20 

.988.20 

•  dikes  between  Albany  and  Troy  are  equally  in  bad  condition. 
Island  Crib  Dike  on  the  east  side  of  the  river  opposite  Cuyler's 
I,  built  in  1870,  will  have  to  be  rebuilt  for  2,000  feet. 
>  single  pile-dike,  built  in  1879,  extending  up-stream  from  the 
end  of  Lower  Patroon's  Island  is  practically  carried  away,  and 
1  be  rebuilt  and  extended  up-stream  so  as  to  connect  with  tlid 
dike  of  Patroon's  Island,  built  in  1870.  This  would  require  2,600 
f  diking.  Two  breaks,  one  550  feet  long  and  the  other  350  feet 
Patroon's  Lower  Dike  should  be  closed. 

re  has  been  so  much  fillingbehind  those  dikes  since  they  were  built, 
>robably  a  cheaper  form  of  construction  than  that  formerly  used 
be  used  there  safely  now. 

i  water  averages  only  a  foot  in  depth  at  mean  low  water  along  the 
f  the  dikes. 

like  outside  of  the  old  line  and  consisting  of  two  rows  of  piles  14 
>ng  cut  off  1  foot  above  high  water,  and  suitably  braced,  would 
bly,  at  present  prices,  not  cost  more  than  $5  per  running  foot  of 
and  with  the  backing  it  would  have  from  the  remnants  of  the 
ke  and  from  the  ground  which  has  filled  in  behind  it,  it  would  be 
jer  than  the  original  dikes. 

\  revetments  along  the  face  of  Patroon's  and  Hillhouse  islands  are 
og  away,  but  not  sufficiently  so  to  make  their  repair  necessary  for 
-esent. 

ire  are  two  breaks  in  the  Port  Schuyler  Dike,  one  200  and  the 
100  feet  in  length.  These  should  be  repaired  without  delay  as  a 
amount  of  water  is  at  ebb  tide  deflected  from  the  main  channel 
gh  them,  and  twice  during  freshets  a  large  amount  of  material 
een  washed  down  the  back  channel  past  Hillhouse  and  Cuyler's 
Is  into  the  main  channel  below.  The  cost  of  repairing  these  two 
s  by  a  pile-dike  8  feet  wide  would  be  about  $10  per  linear  foot. 
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dikes  last  year  were  covered  up  with  material  from  0  to  10  feet 

and  now  scarcely  a  trace  of  it  is  left. 

%  same  may  be  said  of  the  shoal  at  the  Overslaugh,  as  the  material 

^posited  on  the  Douw's  Point  Dike,  which  has  entirely  disappeared 

last  fall. 

St  of  the  material  dredged  last  fall  from  Mull's  Crossover  was 

*ed  behind  Schermerhorn  and  Shad  islands ;  but  this  year  it  is  be- 

raped  in  front  of  the  State  Dike  built  between  Scodach  Island  and 

a  Plaat,  with  the  intention  of  finally  lifting  it  over  or  upon  the  dike. 

.s  certain  that  50  per  cent.,  if  not  more,  of  the  material  dredged 

Kts  way  back  into  the  channels  by  being  washed  down  from  the  top 

»  dikes. 

l£  system  of  work  ought  to  be  changed  and  some  method  adopted 

"ansferring  the  material  dredged  to  the  places  where  it  can  not 

bly  get  back  again  into  the  channel. 

Toll  statement  of  the  commerce  of  the  river  was  given  in  my  last 

al  report. 

AMOUNTS  APPROPRIATED. 

»  of  Congress  approved — 

me  30, 1834 , $70,000 

lly2.l836 100,000 

arch  3, 1837 100,000 

ily7,1838 100,000 

ogoat  30, 1852 50,000 

420,000 

AMOUNTS  APPROPRIATED  FOR  PRESENT  PROJECT. 

t  of  Congress  approved — 

line  28,  1864,  allotment |33,000.00 

nne23,1866 50,000.00 

[arch  3, 1867 305,188.00 

aly  25,1868 85,000.00 

prill0,1869 80,100.00 

alyll,1870 40,000.00 

[arch  3, 1871 40,000.00 

unel0,1872 40,000.00 

[arch  3, 1873 40,000.00 

tine  23, 1874 40,000.00 

[arch  3, 1875 40,000.00 

ugustl4,1876 50,000.00 

anel8,1878 70,000.00 

[arch  3, 1879 30,000.00 

one  14, 1880 20,000.00 

[arch  3, 1881 15,000.00 

t  of  Congress  passed  August  2, 1882 10,000.00 

t  of  Congress  approved  July  5, 1884 30,000.00 

ngnst.5,1886 26,250.00 

Total.... : 1,053,538.00 

deceived  from  other  sources 792.57 

1,054,330.57 
mount  expended  to  June  30, 1888 . . 1,032,137.59 

Money  statement. 

1,1887,  amount  available J23.018.50 

L,  1888,  amount  expended  during  the  fiscal  year,  exclusive  of  liabilities 

standing  July  1,1887 1,560.22 

1,  1888,  balance  available 21,458.28 

int  appropriated  by  act  of  August  11, 1888 75,000.00 

int  available  for  fiscal  year  ending  Juno  30, 1889 96, 458. 28 

ENG88 38 
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construction  were  therefore  invited  by  public  advertise- 
work  being  awarded  to  Messrs.  Henry  DuBois's  Sons,  at 
foot  of  dike,  a  contract,  dated  July  28, 1887,  was  entered 
l  accordingly. 

ction  was  begun  August  18  and  was  continued  until  the 
er,  1887,  when  work  closed  for  the  season,  and  as  the  con- 
l  delayed  by  reason  of  bad  weather,  the  time  for  its  corn- 
tended  to  Jane  15, 18S8. 

sumption  of  the  work  in  the  spring  of  1883,  it  was  found 
liad  been  somewhat  injured  by  the  ice  during  the  winter. 
>m  the  inner  end  the  piles  had  been  broken  off,  aud  at 
Bt  from  the  shore  end  the  dike  had  been  lifted  slightly 
of  about  100  feet  and  pushed  over  towards  the  south, 
h  to  impair  its  strength  or  efficiency, 
piles  have  been  replaced  by  the  contractor.  The  dike  is 
1.  It  is  2,3G3i  feet  in  length  aud  consists  of  a  double  row 
i  G  feet  apart  from  center  to  center,  the  tops  of  piles  being 
above  mean  high  water.  Two  courses  of  timber  G  by  12 
ted  along  the  inner  and  outer  faces  of  the  dike,  and  the 
the  piles  is  tilled  in  with  stone.  The  rows  of  piles  are 
at  intervals  of  12  feet  with  timber  cross-ties  12  by  12 
.tli  two  iron  tie  rods  between  the  timber  cross-ties, 
pletion  of  the  work  in  accordance  with  the  approved  plan* 
-',000  is  required. 

nent  of  the  commerce  of  Saugerties  may  be  found  in  my 
port.    Xo  additional  information  concerning  it  has  been 

:ho  collection  district  of  Albany,  N.  Y.,  which  is  the  nearest  port  of 
•est  light-hoiiso  is  at  the  month  of  Esopns  Creek. 

AMOUNTS  APPROPRIATED. 

$5,000.00 

15,000.00 

20,000.00 

dto  June  30, 1838 13,363.14 


Money  statement. 

Hint  available §19,939.95 

ount  expended  during  fiscal  year,  exclusive 

atstanding  July  1,  1887 §13,303.09 

standing  liabilities 3,93d.  17 

17,241.20 

Mice  available 2,698.69 

iatedby  act  of  August  11,  1888 12,000.00 

e  for  fiscal  year  ending  June  30,  18S9 14, 698.  (59 

ated)  required  for  completion  of  existing  project 20, 000. 00 

in  be  profitably  expended  in  fiscal  yearending  Juno  30, 1890    20, 000.  (HJ 
compliance  with  requirements  of  sections  2  of  river  and 
)f  I860  and  1867. 


APPENDIX   E — BEPOBT   OP  LIEUT.   COL.  McFABLAND.        597 

al  of  the  bar  as  they  were  gradually  extended  outward.    The  work 

dgun  in  1872  and  was  completed  in  1880.    It  was  found  by  expo- 

that  the  dikes  might  be  shortened  so  much  below  the  lengths 

ally  deemed  necessary  for  them ;  that  the  total  cost  of  the  work 

3duced  to  890,000,  a  little  more  than  one-half  the  original  estimate. 

the  completion  of  the  work  the  north  dike  was  about  2,200  feet 

the  branch  dike,  running  up  the  Hudson,  was  about  1,000  feet 

the  south  dike  was  about  2,800  feet  long,  with  a  spur  to  the  light- 

i  330  feet  long,  while  a  channel  wide  enough  for  existing  eom- 

3  and  13£  feet  deep  had  been  obtained  along  the  north  dike.    A 

ry  of  the  improvement  may  be  found  in  the  Annual  Report  of  the 

."  of  Engineers  for  1881,  Part  I,  page  494. 

e.  appropriations  for  this  harbor  made  since  the  completion  of  the 
.8  in  1880  have  been  applied  exclusively  to  the  repair  of  the  dikes, 
channel  being  in  a  very  satisfactory  conditiou,  it  having  a  depth  of 
1 1 14  feet  at  mean  low  water.  The  appropriation  of  (2,500  made  by 
»f  Congress  approved  August  5, 1880,  has  been  applied  during  the 
year  to  their  further  repair,  and  to  protect  them  with  fender-piles. 
«Js  for  this  work  were  called  for  by  circular  letter  dated  August  8, 
«,  and  a  contract  was  formed  accordingly  with  J.  L.  Powley  under 
of  August  31, 1887.  He  did  not  begin  work,  however,  until  Octo- 
28,  bat  as  his  contract  was  nearly  finished  at  the  designated  time, 
us  thought  best  to  exteud  it  to  December  31, when  it  was  completed. 
ae  work  consisted  in  driving  fender-piles  along  the  channel  side  of 
north  dike  at  intervals  varying  from  4  feet  near  the  outer  end  to  50 
at  the  inner  end ;  and  a  cluster  of  piles  was  driven  to  protect  the 
t  end  of  the  soutli  dike  against  damage  by  collision. 
wo  small  breaks  in  the  north  dike  were  repaired, 
bis  work  cost  $2,296.02,  aud  the  following  materials  were  made  use 

ak  piles, 42  feet  long;  aggregate  length,  0,977  feet ;  white-pine  tim- 
11,427  feet,  board  measure;  iron  and  chain,  0,080  pounds. 
Ue  channel  is  in  excellent  conditiou,  and  there  is  no  reason  to  ex- 
;  any  deterioration  in  it  unless  the  dikes  are  carried  away.  They 
now  in  very  bad  condition  from  age  aud  decay,  and  should  be  re- 
:cd  as  speedily  as  possible.  Ten  thousand  dollars  could  be  well  up- 
d  in  this  way  during  the  next  fiscal  year. 

Lie  commerce  of  Koudout  Creek  is  very  large,  amounting  in  18S7  to 
milage  of  2,109,710  tons,  with  a  value  of  $  14,320,015.  It  consists 
icipally  of  coal,  lime,  and  cement  and  blucntoiie,  and  is  carried  on 
essels  of  from  0  to  15  feet  draught. 

»ndout  is  in  the  collection  district  of  New  York.  The  nearest  works  of  detail  so 
•hose  of  Now  York  Harbor.  A  statement  of  the  amount  of  its  commerce  will  he 
d  in  my  last  animal  report:.     No  late  information  concerning  it  lias  been  received. 

Money  statement. 

'  1,  ltttf,  amount  available *•„>,  fjfiO.  'M\ 

'  1,  UfcfcJ,  amount  expended  during  li.scal,  exclusive  of  liabilities  ont- 

widing  July  1,  1**7 -J,40i>.  II 

r  1,  1*5?*,  balance  available 151.22 

Hint  appropriated  by  act  of  August-  11,  l^'e* 5,000.00 

Mint  available  for  fiscal  year  ending  June  ;}0,  ISK) 5,151.22 

iioiiut  (estimated)  required  for  completion  of  existing  project 5,000.01) 

nount  that  can  be  protitably  expended  in  fiscal  year  ending  JnnellO,  1*00      5,000.00 
ibmittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  ltfGb'  aud  ldti?. 
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total  number  of  borings  made  was  141.  with  a  total  length  of  6,278 

and  ranging  in  depth  from  9  to  112  feet 

*  soon  as  the  triangulation  was  completed  a  series  of  cross-sections 
he  accurate  determination  of  the  quantity  of  material  to  be  removed 
i  the  cat  through  Dyckman's  Meadow  was  began,  and  the  necessary 

work  and  calculations  were  completed  the  latter  part  of  October. 
oougli  it  would  have  been  more  economical  to  carry  on  the  work 
ugh  the  marsh  south  of  the  foundry  and  rolling  mill  at  the  same 
fc  that  the  excavation  of  the  rock  cut  through  Dyckman's  Meadow 

in  progress,  and  to  make  use  of  the  rock  excavated  in  structures 
:he  protection  of  the  sides  and  bottom  of  the  new  channel  through 
marsh,  the  amount  of  the  appropriation  would  not  admit  of  such  a 
sion,  and  it  was  therefore  decided  to  apply  the  appropriation  to  the 
ivation  of  the  rock  cut  through  Dyckman's  Meadow,  and  to  store 
rock  from  the  cut  on  leased  land  adjoining  the  work  until  theoppor- 
ty  for  using  it  in  the  work  should  occur.  With  this  in  view  a  strip 
Mid  of  about  7:\  acres  was  leased  from  Mr.  Isaac  M.  Dyckman  at  the 

of  $1,000  per  year,  the  lease  to  begin  on  December  1, 1887. 
ids  for  excavating  150,000  cubic  yards  of  material,  more  or  less,  from 
cut  through  Dyckman's  Meadow  were  advertised  for  October  13, 

were  opened  November  0, 1887.  Mr.  John  Satterloe's  bid  was  the 
38t,  at  93  cents  for  excavation  above  mean  low  water  and  $1.13  for 
ivation  below  mean  low  water,  all  expenses  of  dams  and  pumping 
e  borne  by  the  contractor.  Owing  to  doubts  of  Mr.  Satterlee's  abil- 
to  do  the  work,  the  contract  was  not  awarded  for  some  weeks.  On 
ember  15,  Mr.  Satterlee  having  furnished  the  required  bonds,  the 
k  was  awarded  to  him  and  the  contract  signed.  The  price  bid  for 
excavation  was  so  much  less  than  had  been  anticipated,  that  the 
ntity  to  be  excavated  under  this  contract  was  increased  to  300,000 
ie  yards,  more  or  less;  and,  as  laid  out  on  the  ground,  it  will  include 
at  60,000  cubic  yards  of  earth  and  loose  rock  and  about  250,000  cubic 
Is  of  solid  rock,  which  at  the  prices  for  excavation  above  and  below 
plane  of  mean  low  water  will  cost  about  $315,000. 
be  contractor  began  preparations  for  work  as  soon  as  the  contract 

signed,  but  did  not  begin  excavation  until  January  9, 1888,  and 
l  only  with  a  few  teams,  stripping  the  rock.    The  rock  excavation 

begun  January  19  with  a  lew  hand  drills,  and  two  steam  drills  were 
ted  January  24.  Until  March  19  all  the  material  excavated  was 
led  away  on  wagons  or  drags,  but  on  that  date  the  tracks  leading 
i  the  rock-cut  to  a  trestle  with  a  steep  incline  for  raising  the  rock, 

making  a  high  dump  on  the  ground  leased  for  storage,  were  put 
peration,  and  have  worked  fairly  well  ever  since.  The  earth  strip- 
j,  except  on  t  he  marsh,  is  still  hauled  away  on  wagons  and  carts  and 
1  for  filling  up  lots  belonging  to  private  individuals. 
he  weather,  which  up  to  the  middle  of  December  had  been  quite 
1  and  dry,  at  that  time  became  very  cold  and  stormy,  and  during 
months  of  January,  February,  and  most  of  March  continued  to  be 
j  unfavorable  for  the  work.  On  March  12  an  unprecedented  storm 
rind  and  snow  visited  this  section  of  the  country,  and  for  a  week  no 
k  was  done.  For  three  days  communication  with  the  lower  part  of 
city  was  entirely  cut  off  by  heavy  snow-drifts  both  on  the  railroads 

streets.  The  location  of  the  work  is  very  much  exposed,  and  the 
I  northwesterly  winds  sweeping  through  the  valley  of  the  Spuyten 
rvil  and  the  gap  through  which  the  cut  is  being  excavated  made  it 
OWiible  at  time*  for  the  men  to  work  without  risk  of  freezing  their 


COO     REPorr  or  the  chief  cm  i 

baadsandtec.    Daring  the  mouth 

TtnUe,  bat  the  month  of  May  am  ray  v«c  asm  a 

TW  progress  of  the  tc«*  waa  nj 

cable  yards  had  been  restored  front  ii*  c*u  win 

of  the  amount  called  for  by  the  can  tract. 

progress  haa  been  better,  hat  ao  Bar  ha*  not  feaeh 

nJatkm  of  20,000  eabie  raids  peraaaaih. 

A  abort  dan  built  entirely  of  earth  baa  been  made* 
Creek,  near  the  Kingsbridge  rand;  to  keep  ont 
and  a  lone;  dam  on  tbe  marah  composed  of  a  doc 
wooden  braces  and  iron  tie  rods,  and  a  ccodnnocs 
grooved  sheet-piling  on  the  ootode.  and  banked  over  f. 
about  0  feet  on  top  with  the  marsh  aul.  ha*  hrr*  \ 
of  the  cat  toward  Spnyten  Dnyril  Cirri. 

Since  the  completion  of  the  dams  . 
eratlon  and  an  attempt  made  to  lift  tbe  mod  oteUjinethti 
tbe  westerly  cod  of  tbe  work  under  contract,  and  to  dental  1 
adjoining,  marnb.    At  first,  owing  to  tbe  rootN  which  etteaw 
depth  of  from  8  to  10  feet,  tbe  experiment  was  not  very  sacceaw 
by  using  a  larger  pnmp  the  difficulties  have  been  overcame 
pamp  is  now  lifting  tbe  material  .very  well.    Tbe  water  needs" 
plied  and  controlled  by  a  flood-gate  in  the  Urge  data. 

The  following  table  shows  the  progress  of  the  work  to  Joel 
tbe  amount  excavated  in  each  month : 


I>BllDg- 

Aknuw 
'  InnMr. 

Urn 

%sz\  ■ 

;  C*Kcfwtf* 

C*. 

*»**> 

1 
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ig  tbe  crib  at  1$  cents  per  cubic  foot  for  the  timber  work,  and  75, 
per  cubic  yard  for  the  stone  delivered  in  the  cribs.  A  dredge  wad 
from  the  Morris  &  Gumings  Dredging  Company  at  $90  per  day, 
trench  200  feet  long,  13  feet  deep  at  mean  low  water,  and  40  feet 
at  the  bottom  was  dredged  for  the  reception  of  the  crib-work  and 
r  mattress.  The  amount  of  material  dredged  from  the  trench  was 
cubic  yards,  and  it  was  removed  at  a  cost  of  about  27.0  cents  per 
yard.  The  crib-work  has  been  framed  to  a  depth  of  about  17£ 
ind  will  be  settled  in  its  place  and  sunk  as  soon  as  the  neces- 
itone  can  be  obtained.  In  order  to  get  the  stone  from  that  stored 
the  cut  through  Dyckman's  Meadow,  a  new  front  with  other  re- 
was  required  to  an  old  dock.  That  work  has  been  begun  and  will 
mpleted  in  a  few  days.  As  soon  as  the  crib  is  filled  with  stone 
speriment  of  a  mattress  will  be  undertaken.  It  is  also  proposed 
r  an  experiment  with  loose  stone,  to  test  the  penetration  of  the 
s  into  the  mud,  with  a  view  to  using  riprap  should  it  be  found  prac- 
e  to  do  so. 

>  amount  that  can  be  profitably  expended  upon  the  work  during 
3xt  fiscal  year  is  $1,000,000?  as  it  can  not  be  well  or  economically 
icted  unless  the  appropriations  are  large. 

)  work  has  been  under  the  personal  supervision  of  Civil  Assistant 
Talcott,  C.  E.,  by  whom  the  original  surveys  under  General  New- 
ere  made  in  1874 ;  and  it  has  been  conducted  with  ability  and 
judgment. 

em  River  is  in  the  collection  district  of  New  York.  The  nearest  light-house  is 
ckwell's  Island. 

11  statement  of  the  commerce  likely  to  be  benefited  by  the  improvement  is  given 
last  annual  report.    See  Report  of  Chief  of  Engineers  for  1887,  Part  I,  page  665. 

APPROPRIATIONS. 

3,  1874,  allotment  from  appropriation  for  East  and  Harlem  rivers $11,000 

of  Congress  approved  March  3,  1875 10,000 

8,  1875 300,000 

3,  1879 100,000 

Total 421,000 

tonnt  expended  to  June  30, 1888,  $62,179.68. 

Money  statement. 

,  1887,  amount  available $399,012.23 

,  1888.  amount  expended  during  fiscal  year,  exclusive 

abilities  outstanding  July  1, 1887 $41,179.08 

,  1888,  outstanding  liabilities 18,288.07 

,  1888,  amount  covered  by  existing  contracts 268,261.76 

327, 729. 51 

188b,  balance  available 71,282.72 

it  appropriated  by  act  of  August  11,  1888 70,000.00 

it  available  for  fiscal  year  ending  June  30,  1889 141,282.72 

unt  (estimated)  required  for  completion  of  existing  project 2, 230, 000. 00 

unt  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

90 1,000,000.00 

nit  ted  in  complianco  with  requirements  of  sections  2  of  river  and 
xbor  acts  of  1866  and  1867. 
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of  material,  mart  orlees,  from  Uu  eat  through  Dgckmia'l  Meadow,  spend  n 
Statti  Engineer  Offlot,  Arms  Building,  Nan  Fort,  November  9,  1H37,  at  19  «'( 
under  ailrertianxent  of  October  13,  1887. 


73, 000  enbto  jtrit. 
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Abstract  of  hidt  for  improving  Harlem.  River,  New  York,  for  conelmei ion  mattrit 
revetment  in  Spittjlcn  Dugcil  Creek,  opened  at  the  United  Statu  Engineer  Of 
building,  New  York,  May  3, 1883,  at  12  o'clock*.,  under  adtertiiement  of  April 
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REMOVING  OBSTRUCTIONS  IN  THE  EAST  RIVER  AND  HELL  GATE. 


description  of  this  channel  and  of  previous  work  in  it  is  given  in 
y  last  annual  report,  which  will  be  found  in  the  Annual  Report  of  the 
aief  of  Engineers  for  1837,  Part  I,  page  689. 

fThe  East  River  is  crooked  and  narrow  in  places,  and  much  obstructed 
^  rocks  and  affected  by  violent  currents. 

nhe  worst  of  these  obstructions  is  that  known  as  Hell  Gate,  lying  at 
4B  mouth  of  Harlem  River,  between  Blackwell's  and  Ward's  islands, 
►out  opposite  Ninety-sixth  street,  New  York. 

IHere  the  river  turns  at  right  angles  around  Hallet's  Point,  divides 
to  several  chaunels  and  runs  with  a  velocity  varying  at  different 
Eiges  of  the  tide  from  3  to  10  miles  an  hour,  over  or  around  Hal  let's 
oint,  Negro  Point,  Way's  Reef,  Shell  Drake,  Pot  Rock,  Frying  Pan, 
«el  Tap,  Holmes's  Rock,  Hog's  Back,  Flood  Rock,  lieu  and  Chickens, 
ridirou,  The  Negro  Heads,  Mill  Rocks,  Rhinelandcr's  Reef,  and  Bread 
i  d  Cheese. 

On  account  of  the  violence  and  irregularity  of  the  curreuts  aud  the 
owded  condition  of  this  passage,  wrecks  at  Hell  Gate  have  been  nnm- 
wis  for  many  years,  though  they  have  greatly  decreased  in  number 
dee  the  improvement  of  the  channel  was  begun  in  1867  under  plans 
•spared  by  General  Newton.  At  that  time  some  of  these  rocks  pro- 
cted  above  the  water  level,  while  the  least  depths  over  the  others  at 
^an  low  water  varied  from  nothing  to  1 J  feet.  General  Newton's  plan 
as  to  cut  away  the  rocks  aud  reefs  that  lay  directly  in  the  channel  to 
clepth  of  26  feet  at  mean  low  water,  and  to  build  sea-walls  or  dikes  on 
►me  of  the  others  which  lay  near  the  edges  of  the  channel  in  order  to 
Hide  the  currents  and  prevent  them  from  rushing  over  the  rocks  and 
l Trying  upon  them  the  vessel  which  might  come  within  their  reach. 

Such  a  wall  has  been  built  by  the  United  States  between  Great  and 
It  tie  Mill  Rocks,  aud  the  city  authorities  have  built  a  similar  protect- 
or wall  on  the  reef  known  as  Bread  and  Cheese,  at  the  head  of  Black- 
ell's  Island. 

The  project  of  improvement  provided  for  the  removal  at  Hell  Gate  to 
depth  of  26  feet  at  mean  low  water  of  the  reef  at  Hallet's  Point,  Way's 
eef,  and  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap,  Negro  Point, 
id  Flood  Rock,  including  the  Gridiron,  Hen  and  Chicken,  and  Negro 
'eads,  and  the  construction  of  sea-walls  on  the  Mill  Rocks,  Hog's  Back. 
3ul  Holmes's  Rock,  and  in  other  parts  of  the  East  River  for  the  removal 
r  Diamond  Reef  and  North  Brother's  Island  Reef  to  a  depth  of  26  feet, 
oenties  Reef  to  a  depth  of  25 J  feet,  and  the  small  rucks  known  as 
caly  Rock,  Blackwell's  Rock,  Pilgrim  Rock,  and  the  rock  off  Woolsey's 
ath-house. 

At  the  close  of  the  last  fiscal  year  the  following  parts  of  this  project 
&d  been  executed : 

Hallet's  Point,  covering  3  acres,  Way's  Reef,  Shell  Drake,  Diamond 
-eef,  North  Brother's  Island  Reef,  Coenties  Reef,  Scaly  Rock,  and  Pilgrim 
ock  had  been  removed  to  the  depth  contemplated  in  the  project ;  Heel 
£ip  had  been  broken  to  26  feet,  and  dredged  to  22.5  feet;  and  the  least 
£pths  on  Frying  Pan  and  Pot  Rock  were  18  feet,  and  22.8  feet  at  mean 
►v  water  respectively :  Flood  Rock  and  connecting  reefs  covering  9 
ires  had  been  broken  to  30  feet,  and  their  removal  was  in  progress, 
*e  Negro  Heads  and  Hen  and  Chickens  having  been  reduced  to  18  feet 
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>  isthe  worst  of  the  obstructions  which  are  found  in  the  East 
there  are  many  other  rocks  and  reefs  in  other  parts  of  this 
ter-way  which  are  constant  sources  of  danger  to  passing 
ich  have  been  often  complained  of  and  which  ought  to  be 
There  is  a  long  line  of  reefs  and  isolated  rocks  in  mid-stream, 
»  mile  and  a  half  downward  from  the  foot  of  Blackwell's 
ch  have  always  been  troublesome  to  vessels  beating  up 
wind  or  crossing  from  one  channel  to  the  other,  as  the  winds 
ten  compel  them  to  do,  and  which,  with  the  continually  in- 
e  of  vessels  and  the  increasing  commerce  of  the  river,  are 
till  more  dangerous.  The  worst  of  these  ought  to  be  re- 
uses incurred  on  account  of  the  improvement  during  the  year 
149,400.34,  of  which  $383  remained  outstanding  at  the  close 

year.    They  are  distributed  as  follows : 

4a:*2  tons  of  rock $38,901.50 

1  surveying ..  1,779.49 

ervation  of  miuiug  plant  at  Astoria .-  2,747.85 

ervation  of  drill-scow  and  floating  plant 2, 369. 26 

n 3,662.24 

49,460.34 

tint  that  can  be  profitably  expended  in  the  removal  of  ob- 
n  East  River  and  Hell  Gate  during  the  next  fiscal  year  is 

>  be  applied  to  the  removal  of  Flood  Bock  chiefly,  and  also  to 
>pcratious  with  the  steam  drill-scow  on  the  other  obstructions 
River  and  at  Ilell  Gate,  before  mentioned. 

iially  desirable  that  the  appropriation  for  this  work  should 
tot  only  in  order  that  the  extensive  plant  on  hand  may  be 
k,  but  because  there  is  but  one  dredging  company  in  the 
tes  that  has  dredges  that  can  do  the  work  on  Flood  Rock 
and  as  there  is,  therefore,  no  competition,  reasonable  bids 
work  can  only  be  secured  by  the  appropriations  being  suf- 
ge  to  make  it  possible  to  reject  unreasonable  bids  and  pur- 
icessary  machinery  to  do  the  work  by  day  labor, 
lurther  has  been  heard  of  the  suit  begun  last  year  to  dis- 
united States  of  its  occupancy  of  the  dike  built  by  it  be- 
t  and  Little  Mill  rocks. 

s  in  the  collection  district  of  New  York.    The  nearest  port  of  entry  is 
y.    The  nearest  light-house  is  Blackwell's  Island  Light, 
nent  of  the  commerce  making  nso  of  Hell  Gate  was  published  with  im- 
port, which  will  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
Part  I,  pago  689. 

AMOUNTS  APPROPRIATED. 

i  Kress  approved — 

368 $85,000.00 

.869 178,300.00 

370 250,000.00 

:871 250, 000.  (X) 

872 225, 000.  Oo 

1873 225,000.00 

874 225,000.00 

1875  .. 250,000.00 

,,1876 250,000.00 

878 350,000.00 

.879 250,000.00 

880 200,000.00 

881 200,000.00 

52 50,000.00 
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irvey  of  this  creek  with  a  view  to  its  improvement  was  ordered 

of  Congress  approved  March  3,  1879,  and  was  made  under  Gen- 

ewton's  directions,  and  was  reported  upon  by  him  January  31, 

The  project  which  he  presented  provided  for  dredging  a  channel 

he  mouth  of  the  creek  to  Vernon  Avenue  Bridge,  200  feet  wide 

om  18  to  21  feet  deep  at  low  water,  requiring  the  removal  of 

0  cubic  yards  of  material,  chiefly  mud,  the  cost  of  which  was  es- 
*i  at  $36,250. 

rk  under  this  project  was  begun  in  1880,  but  by  reason  of  in- 
d.  cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 
Ler  the  act  of  Congress  passed  August  2, 1882,  another  survey 
ode  under  the  direction  of  Major  Gillespie,  whose  report  is  dated 
tber  26, 1883.  His  project  provided  for  carrying  the  improve- 
from  the  Vernon  Avenue  Bridge  up  to  the  head  of  navigation  in 
tranches  of  the  creek.  The  estimated  cost  of  executing  this  proj- 
us#as  follows : 

kvate  a  channel  Id  feet  deep  and  175  feet  wide,  from  Vernon  Avenue 
^  to  the  Central  Oil  Works,  143,500  cnbic  yards  excavation,  at  30  cents 
abicyard , $43,050 

15  feet  deep  and  from  125  to  150  feet  wide,  to  Queens  Connty  Oil 
:»,  101,600  cnbio  yards  excavation,  at  35  cents  per  cubio  yard 35, 560 

12  feet  deep  and  125  to  150  feet  wide  to  Nichol's  Chemical  Works, 

>  cnbio  yards  excavation,  at  40  cents  per  cubic  yard 21 ,  040 

10  feet  deep  and  from  100  to  125  feet  wide,  to  the  head  of  navigation 

••th branches,  231,600  cnbic  yards  excavation,  at  40  cents  per  cnbio  yard  92. 640 

Sencies 19,229 

ch  must  be  added  the  revised  estimate  for  work  below  Vernon  Avenue 

;e,  before  given 44, 050 

fttimated  cost  of  improving  Newtown  Creek 255, 569 

to  June  30, 1886,  $45,000  of  this  amount  bad  been  appropriated, 
ithit  the  channel  below  Vernon  Avenue  Bridge  had  been  given  a 
of  18  feet,  with  a  width  varying  from  75  feet  at  the  "bridge  to  150 
b  the  mouth  of  the  creek;  and  channels  10  feet  deep  and  from  50 

1  feet  iu  width  had  been  dredged  from  Covert's  Dock  up  to  the 
a  at  Metropolitan  avenue  and  Grand  street,  on  the  west  branch, 

>  Grand  Street  Bridge  on  the  east  branch,  the  distance  being  about 

and  1,000  feet,  respectively. 

)  act  of  Congress  approved  August  5, 1880,  appropriated  $37,500 
e  improvement,  but  directed  that  $9,375  should  be  expended  on  the 
branch,  between  Maspeth  avenue  (Covert's  Dock)  and  what  is 
1  the  Dual  Bridge,  at  Grand  street  and  Metropolitan  avenue,  $9,375 
e  main  branch  between  Easterly  Grand  Street  Bridge  and  Metro- 
n  avenue,  and  the  balance  on  the  lower  end  from  Maspeth  avenue 

>  mouth. 

tposals  were  accordingly  invited  March  2, 1887,  by  public  adver- 
ent,  for  dredging  70,000  cubic  yards  of  material  from  the  lower 
>f  the  creek  between  its  mouth  and  the  Vernon  Avenue  Bridge, 
5,000  cubic  yards  from  the  west  branch  above  Easterly  Grand 
b  Bridge,  and  25,000  cubic  yards  from  the  west  branch  at  the  upper 
f  the  creek. 

i  depths  to  be  obtained  were  to  be  respectively  21  feet  at  meau  low 
•  in  the  lower  part  of  the  creek  and  10  feet  in  the  upper  part, 
s  bids  were  opened  April  6, 1887,  but  as  they  were  all  too  high  they 
rejected,  and  other  bids  were  asked  for  by  circular  letter  dated 
22. 
this  circular  letter  the  depth  to  be  secured  in  the  lower  part  of  the 


..  ?.        H'_y.T?      ?    7aE  CHIEF  OP  ENOOTEXES,  V.M.OB 
•~-i  i  _-  i-.-i  i.-  :»  :'<!•£  ii  mb  low  water  instead  of  Shu 

"Ji.'w  :.'i*T:r;  :t'ea*i  April  S9r18S7. 

"i  t~»  j.  •"  iui»  were  she  lowest  bidders,  ud  *  asm 
■-ri  :-  t  -i  :mid  luy  10. 1S87,  to  dredge  70,«JOeah». 
noc.-rj.  -rtn  :*•.<;  v  Xiepech  arcane,  at  32  cants  per  ate  pJ 
v.  in    ; :,.;  -u-f-  <c  nx:erul  from above  MaspetbaveoM,'*) 

■"*"  vi  :.:.;•:■-  :is.  xasjct  was  begnu  Hay  24,  us  the  towi 
:.-  ■-:**  :i''i!«i  ti4  aoatfiaod  the  Veraou  Avenue  Brita. 
:  i>.-  ><•  t  ".  ;riua  Av«ia«  Bridge  it. was  found  inwi 
_-i:  j    i  :■:  :  rie-viKc*  Tins*  aeJ  oil-pipes  crossed  the  suvaa 
-    .j;  —.01   I*  • '  IT  :'.**«  hdo»  mean  low  water.    IbeoM 
:":  i.-j-:t  v  :j.  i=»i  w-r*  requested  to  remove  tbeaMf 
i-:-:-    .i--i-:  i_-*c.r.^_:  ni^at  goon,  and  this  waa  readfljiH 
I';-  i -.ri  •■.■;:■.■; :■=•:  v.:Sepeemberl2,1887,dariDgwl«ditiBi' 
■      I.-'-    ■   iMisru.  were  excivated,  giving  a  channel  ISM 
_■  •     .•: :  i  -i*  --.-;c:  :i«  ISftot  curve  in  the  East  Biveroptto 
■v  :  ■  «.  ■>:-■:    ::•;::**  :.e:i<  nest  SO©  feet  up  the  creek  18  M*i 
■.•*:■*  ■.■"•=    :  ixo:if  -;-'  :*>  Vernon  Avenue  Bridge,  a  datwii 
.<.-..  :>  ;\:  ~i:*;  ^Z'i  *.*■.■:■.*  I»  feet  wide.     The  material  ream*1 
».*.«:  .-;  -a  :■!.  :"*?.  xr-i  j,  :>w  :.»rge  bowlders,  hot  principilMj 
.i!  *  "■  •.  j    mo  .-v  i<:-jj  ~:«e;i  dredged  and  damped  in  tbedn*fl 
>-i>:*  -.*.-:.■;*.     ~':  *  wis  e*;wUth- noticeable  at  tho  mooumj 
h.vi..  -■•'•■;tv        ".'as  ",>*:i  :"•*  custom  to  bring  damp-scows  do"' 
■-.i.»™  .■  *  ->-:±.'.  :■- :.-l  ~..vr*.2g  them  to  a  buoy,  so  that  ttej*J 

*  li,.-.'         :.■  jf-J-i:  ~\fiz  >.-  j  >arge  tujrand  damped. 

s  %  :•  +■:  ::*-.  i;:  :"^i:  the  worse  shoaling  was  found  jut* 
..  '\\v  .i  '.■.:.■..  <:v:~:z  e.':fcer  that  the  scows  leaked  badly*] 
■:.■  tcvr  V  «  as  •■-       -"■■.  i!:^Kd  there  tosare  40 miles  towing.  1 

*  ■  .".■*.■.  ;■   ■"    ■'■;:  ::  ;•  '..;:rrr  i;  the  true  cause  of  the  forMS 

i>-    •-.■-#.-.  . •■     ■..*.  1n»*.  w^rt  under  the  same  contract *»*■ 
V'  -.".vi   £*&■£-'■■  '.T-uc;  of  :he  creek,  above  MaspethaTfW 
*     vheu  od  this  branch,  bet»W 
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3d  until  the  banks  are  protected  by  bulkheads  throughout  their 

a  length. 

e  commerce  of  the  creek  is  so  large  that  this  improvement  should 
uhetl  at  least  3  miles  up  from  the  mouth  as  soon  as  possible. 
y  of  the  ships  going  above  Vernon  Avenue  Bridge  ought  to  load  to 
Might  of  from  20  to  23  feet ;  but  at  present  they  can  only  take  on 
-t  of  tbeir  load  in  the  creek,  through  which  they  can  carry  perhaps 

26  or  17  feet,  and  must  then  finish  loading  at  the  wharves  in 
er  water  in  the  East  River. 

■s  recommended  that  $100,000  be  appropriated  for  continuing  this 
ovement,  which  should  be  carried  up-stream  continuously. 
«  wording  of  the  appropriation  of  August,  1886,  prevented  the  ap* 
"tion  of  any  part  of  it  to  that  part  of  the  creek  lying  between  tbe 
t  and  the  Easterly  Grand  Street  Bridge,  up  to  which  point,  under 
inexpended  balance  of  the  appropriation  of  July,  1854,  it  was  only 
ible  to  make  a  channel  50  feet  wide. 

"would  have  been  better  for  the  work  had  the  appropriation  been 
din  such  a  way  that  the  improvement  above  the  bridge  could  have 

made  as  an  extension  of  the  improvement  below  it,  since  these 
4>vements  are  now  separated  by  a  narrow  cut  to  which,  under  the 
Ling  of  the  law,  no  part  of  the  last  appropriation  could  be  applied. 

B  work  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry,  New 
City;  nearest   light-house,  Black  well's  Island  Light;  nearest  fort.   Fort  Co- 
ma. 

Amounts  appropriated  . 


tte. 


.4,1880 
2,1882 

C1884 
6.1880 


Application. 


Dredging  below  Vernon  Avenue  Bridge 

Dredging  below  Vernon  Avenue  Bridge.... 
Part  applied  above  Vernon  Avenue  Bridge . 
Below  and  above  Vernon  Avenue  Bridge 


Amount. 


f 10,  000 
15.000 
20,000 
37,500 


Total : I       82,000 


nt  expended  to  Juno  30, 1888 $80,957.17 

full  statement  of  the  commerce  of  Newtown  Creek  will  be  found  in 
ast  annual  report. 

Money  statement 

m 

I,  1887,  amount  available $2,577.23 

L,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

standing  July  1, 1887 1,034.40 

I,  1888, balance  available 1,542.83 

nit  appropriated  by  act  of  August  11,1888 25,000.00 

nt  available  for  fiscal  year  ending  June  30,  1889 20, 542. 83 

ount  (estimated)  required  for  completion  of  existing  project 148, 000. 00 

ount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,  IrtK)    100,000.00 
►in  it  ted  in  compliance  with  requirements  of  sections  2  of  river  and 
arbor  acts  of  1866  to  18G7. 

ENG  83 39 
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carried  on  up  to  November  3, 1884 ;  bat,  owing  to  the  distance  from 
•lace  of  excavation  to  the  place  where  the  dredged  material  had  to 
amped,  which  is  outside  of  Sandy  Hook,  a  distance  of  about  20 
t,  the  prices  bid  for  the  work  were  more  than  50  per  cent,  greater 
had  been  anticipated,  and  the  estimated  cost  of  the  improvement 
bo  be  increased,  therefore,  to  $210,000,  of  which  $190,000  had  been 
©priated  up  to  June  30, 1886. 

ader  these  appropriations  466,276  cubic  yards  of  material  were  re- 
dd from  the  shoal,  deepening  the  water  over  the  part  removed  eer- 
ier to  24  feet  and  probably  to  26  feet  at  mean  low  water,  with  some 
-ower  spots.  It  was  too  late  in  the  season  when  the  work  closed, 
aver,  to  determined  this  by  a  survey.  The  part  removed  included 
original  crest  of  the  shoal,  leaving  no  part  of  it  on  which  there 
Jd  have  been  a  less  depth  than  17  feet. 

at  it  is  probable  that  this  least  depth  was  not  attained,  since  a  sur- 
made  in  June,  1884,  showed  that  a  material  shoaling  had  taken 
m  on  undredged  parts  of  the  shoal  since  the  first  work  had  been  done, 
tinting  at  that  time  to  about  37,000  cubic  yards,  which,  if  distributed, 
Id  have  reduced  the  depths  on  the  undredged  parts  of  the  shoal  to 
set  at  mean  low  water,  instead  of  17,  as  it  should  have  been  had  no 
i  deposit  been  made. 

lis  shoaling  is  probably  due  to  the  fact  that  the  city  authorities 
3  a  scow  anchored  on  the  shoal,  to  which  tugs,  steam-lighters,  and 
II  steamers  transfer  their  ashes,  and  during  this  transfer  a  part  of  the 
&8  probably  falls  overboard  between  the  steamboat  and  the  scow, 
ae  recommendation  was  made  in  my  annual  report  for  1885  that  the 
:h  of  this  channel  should  be  increased  from  850  to  1,150  feet,  unless 
ould  be  decided  to  remove  the  whole  shoal  to  a  depth  of  26  feet  at 
n  low  water;  and  $50,000  was  recommended  for  beginning  the. 
her  widening  of  the  channel. 

Tien  the  last  detailed  survey  of  the  shoal  was  made  in  June,  1884, 
ppeared  that  the  excavation  of  about  336,057  cubic  yards  of  mate- 
would  be  required  for  the  removal  of  the  whole  shoal ;  of  this 
unt  30,097  cubic  yards  were  taken  out  under  the  contract,  which 
terminated  in  November,  1884. 

tiis  left  305,060  cubic  yards  yet  to  be  taken  out  in  order  to  complete 
removal,  which,  at  50  cents  per  cubic  yard,  would  cost  about  8150,000. 
i  view,  however,  of  the  shoaling  which  is  known  to  have  occurred 
ngthe  progress  of  the  work,  it  seemed  advisable  to  increase  this 
nate  by  $20,000,  making  a  total  of  $170,000  required  for  the  removal 
he  whole  shoal. 

he  large  and  increasing  traffic  of  this  part  of  the  river  certainly  war- 
s  the  removal  of  the  whole  shoal. 

his  recommendation  that  the  whole  shoal  should  be  removed  was 
tly  accepted  by  Congress  in  the  appropriation  of  $56,250  for  the 
k,*  made  by  act  of  Congress  approved  August  5,  1886,  since  this 
ropriation  was  larger  than  the  amount  recommended  for  widening 
channel  only. 

i  the  application  of  this  appropriation  it  would  bo  more  advanta- 
js  to  commerce  to  remove  the  whole  shoal  down  to  a  depth  of  22 
at  mean  low  water  rather  than  to  remove  a  part  of  it  only  to  the 
X)sed  eventual  depth  of  26  feet,  leaving  other  parts  with  16  or  18 
of  water  above  them.  Bids  for  the  work  were  therefore  invited  by 
lie  advertisement,  dated  October  29,  1886,  and  a  contract  was 
led  accordingly  with  the  United  States  Dredging  Company,  who 
p  to  do  the  dredging  at  23J  cents  per  cubic  yard.    As  they  failed  to 
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£  8. 
IMPROVEMENT  OF  GOWANUS  BAY,  NEW  YORK. 

owanus  Bay  is  a  part  of  New  York  Harbor,  lying  at  the  mouth  of 
"anus  Greek,  in  the  southwestern  part  of  the  city  of  Brooklyn,  The 
h  of  water  in  the  channel  was  formerly  from  7  to  12  feet  at  mean 
irater,  which  was  wholly  insufficient  for  the  passage  of  the  vesse  s 
oyed  in  the  commerce  of  the  district.  A  survey  of  Oowanus  Bay 
Creek  was  made  in  1880,  and  a  project  for  their  improvement  was 
litted  in  January,  1881. 

is  project  provided  for  dredging  a  channel  between  the  pier  lines 
ilisbed  by  the  commissioners  appointed  by  the  State  of  New  York 
75,  beginning  at  the  bay  and  extending  up  the  creek  to  Hamilton 
jug  Bridge,  18  feet  deep  at  mean  low  water  and  200  feet  wide,  ex- 
for  the  upper  few  hundred  feet  near  the  bridge,  where  the  width 
to  be  gradually  reduced  from  200  feet  to  100  feet.  The  total  length 
ie  proposed  channel  was  about  9,000  feet, 
le  estimated  cost  of  this  improvement  was  as  follows : 

00  cubio  yards  of  dredging,  at  30  cents  per  cnbic  yard $159, 000 

Ingencies 23,830 

Total 182,850 

he  proposed  channel,  however,  did  not  follow  the  old  channel  at  the 
ith  of  the  creek,  since  the  pier  Hue  established  by  the  commission 
ised  the  old  chaunel  at  that  point,  and  the  land  under  water  inside 
;,  iucluding  the  bed  of  the  old  channel,  had  become  private  property, 
he  owners  of  this  property,  Messrs.  Beard  and  Robinson,  were 
ious,  nevertheless,  to  have  the  old  channel  improved,  instead  of 
ing  the  new  one  formed,  as  proposed,  outside  of  the  established  pier 
;  but,  as  this  could  not  be  done  unless  they  surrendered  their  right 
uild  oat  to  the  pier  line,  they  signed  a  paper  relinquishing  their  right 
mild  piers  which  should  obstruct  the  old  channel  so  long  as  that  chau- 
should  be  permitted  to  exist;  and  the  Maritime  Association  of  New 
•k  at  the  same  time  petitioned  that  the  old  channel  should  be  kept 
n.  As  the  improvement  of  this  chaunel  would,  however,  help  only 
land  near  it  on  the  north  side,  and  not  at  all  that  which  lay  on  the 
>osite  or  southerly  side  of  the  creek,  General  Newton  recommended 
t  the  conflict  of  interests  be  settled  by  dredging  the  natural  channel 
n  the  Hamilton  Avenue  Bridge  down  to  the  southwest  corner  of  the 
e  Basin ;  and  that  from  that  point  two  channels  should  be  dredged, 
i  running  northerly  along  the  west  side  of  the  Erie  Basin  to  deep 
:er  near  Red  Hook,  and  the  other  running  southerly  along  the 
irves  on  the  south  side  of  the  bay,  toward  Bay  Ridge, 
loth  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
in  low  water.  This  project  required  for  its  execution  a  larger  amount 
fork  than  the  original  scheme  called  for,  namely : 

excavation  of  583,530  cubic  yards  of  material,  which,  at  30  cents  per 

hie  yard,  would  cost $175,050.00 

tiugencics,  10  per  cent 17,505.1)0 

Total 192,5t>4.90 

he  legal  measures  necessary  for  securing  the  right  of  way  across 
,rd  and  Robinson;s  property,  at  the  mouth  of  the  creek,  were  not 
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^.  sketch  of  the  condition  of  this  improvement  Judo  30, 1885,  may  be 
~m&  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Part  I, 
^©672. 

Under  the  present  estimate  of  $192,564.90,  only  $72,500  have  been  ap- 
fe»priated  to  June  30, 1887. 

Efhe  project  should  be  completed  as  soon  as  possible. 
Uarge  manufacturing  and  shipping  interests  are  growing  up  along 
^  banks  of  the  creek,  for  which  the  present  depth  of  18  feet  at  the 
»*nth  and  8  feet  at  the  upper  end  of  the  creek  are  wholly  inadequate. 
Cn  1871,  when  the  first  project  for  its  improvement  was  adopted,  18 
rt  was  the  depth  of  water  which  the  commercial  men  interested  in  the 
X>rOvement  asked  for ;  now  owners  of  the  water-fronts  are  petitioning 
*  21  feet,  and  yet  only  half  of  the  original  project  has  been  completed. 
.Apart  from  the  creek,  the  Bed  Hook  and  Bay  Ridge  channels  in  the 
■jr,  as  stated  in  my  annual  report  for  1886  (page  723),  are  very  iinpor- 
ttt  to  passing  commerce,  and  would  be  used  when  completed  by  reg- 
is of  a  large  class. 

A  letter  from  one  of  the  leading  merchants  of  New  York  and  Brook- 
n,  published  on  page  713  of  my  annual  report  for  1887,  inclosing  a 
etition  signed  by  many  firms  interested  in  the  improvement  of  both 
to  wan  us  Bay  and  Buttermilk  Channel,  gives  a  fair  idea  ot  the  growing 
ecessities  of  the  commerce  of  the  port  of  New  York  which  seems  to 
ldicate  the  need  of  the  early  completion  of  this  improvement. 
From  this  letter  it  appears  that  there  is  not  now  enough  wharf- room 
i  the  harbor,  vessels  frequently  having  to  pay  a  bonus  of  $75  or  $100 
day  for  the  privilege  of  using  wharves  for  which  there  is  a  constant 
emand,  and  that  the  improvement  of  Buttermilk  Channel  and  the 
rowanus  Bay  channels,  which  constitute  a  very  large  part  of  the  water 
•out  of  Brooklyn,  and  which  are  included  in  the  East  River  district,  of 
hich  63.7  per  ceut.  of  the  commerce  of  the  port  of  New  York  make 
9e,  would  give  very  great  relief,  especially  if  the  low- water  channel 
epth  were  increased  to  21  feet  instead  of  18  feet,  as  was  proposed  last 
ear,  since  it  would  permit  the  construction  of  many  more  wharves. 
To  complete  the  Gowanus  Bay  channels,  as  originally  proposed,  mak- 
\g  them  200  feet  wide  and  18  feet  deep  at  low  water,  would  require, 
oder  previous  estimates,  the  expenditure  of  $120,000.  The  work  could 
3  much  better  and  more  cheaply  executed  were  this  whole  amount 
ade  available  in  one  appropriation. 

But  there  can  be  no  doubt  that  these  dimensions  are  too  small  in 
lew  of  the  great  increase  in  length  and  draught  which  has  taken  place 
scently  in  the  construction  of  sea-going  vessels,  especially  steamers. 
he  depth  of  these  channels  ought  to  be  increased  now  to  21  feet  at  low 
ater  and  their  width  to  400  feet,  while  to  facilitate  the  handling  of 
sssels  in  the  contracted  space  near  the  mouth  of  Gowanus  Creek,  more 
K>m  should  be  gained  by  cutting  away  the  angle  on  the  south  side. 
To  make  these  changes  in  the  channels  would  involve  the  removal  of 
345,000  cubic  yards  of  material  in  place  as  follows : 

ed  Hook  Channel — 

To  deepen  it  to  21  feet cubic  yards..        70,000 

To  widen  it  to  400  feet '.do....      100,000 

170, 000 
»y  Ridge  Channel — 

To  deepen  it  to  21  feet cubic  yards..      250,000 

To  widen  it  to  400  feet do....      275,000 

525,000 


tm     .h  n...  mm 


rTirtCitj.     Xcamtli^ 
timmL,  X  mill  to  the  sortK 
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i 

ij  steam-tugs,  canal-beats,  and  lighters  pass  in  and  out  of  the  bay  every  day, 
ig  in  draught  from  6  to  12  feet,  bat  no  record  is  kept  of  these  vessels  unless 
»  through  the  draw-bridge  at  Hamilton  avenue.    The  record  of  those  so  pass- 
a  as  follows : 


Year. 

Number  of 

times  opened 

and  closed. 

Knmber  of 

vessels 

passed 

tli  rough. 

Tonnage. 

Daily 
average 
of  times 
opened. 

fi.740 
7,632 

4,126 
6,071 

673.949 
985,431 

15 

21 

Money  statement 

X,  1887,  amount  available $64.31 

X,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
standing  July  1, 1887 1.00 


1, 1888, balance  available 63.31 

:*ut  appropriated  by  act  of  August  11, 1888 60,000.00 

cant  available  for  fiscal  year  ending  June  30,1889 60,063.31 

■  —  • 

■  <ount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 

kount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1890  60,000.00   ' 
V»mitted  in  compliance  with  requirements  of  sections  2  of  river  and 
a  arbor  acts  of  1866  and  1867. 


£  9. 

IMPROVEMENT  OF  NEW  YORK  HARBOR. 

description  of  this  harbor  and  a  history  of  the  work  already  done 
L*e  improvement  of  its  Sandy  Hook  entrance  was  given  in  my  last 
Hal  report,  and  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
L887,  part  1,  page  717. 

lie  main  or  Sandy  Hook  entrance  to  New  York  Harbor  is  one  of  the 
*  in  the  world,  the  channel  being  about  24  feet  deep  at  mean  low 
&r  and  nearly  29  feet  at  mean  high  water,  with  abundant  breadth, 

no  need  for  deepening  it  was  ever  felt  until  within  the  last  few 
t*s,  when  the  great  increase  in  the  length,  tonnage,  and  draught  of 
•transatlantic  passenger  steamers  made  further  deepening  necessary 
order  to  prevent  the  delays  to  which  they  have  been  subjected  by 
ing  to  wait  for  high  water  in  order  to  pass  either  in  or  out. 
^fore  the  improvement  of  the  main  entrance  into  New  York  Harbor 

undertaken  by  the  United  States  it  was  obstructed  by  four  shoals, 
ollows : 

The  outer  bar,  about  4,000  feet  wide,  the  channel  across  which  is 
^rn  as  Gedney's  Channel,  where  there  wered  epths  of  23.7  feet  in  mid- 
Einel  and  22.3  feet  in  the  southern  half. 

»  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4,000  feet  wide, 
**e  the  depth  was  24.3  feet. 

be  channel  across  this  shoal  has  been  named  the  Bay  side  Channel 
*the  following  sufficient  reason  given  me  in  a  letter  from  Captain 
*by: 

**ly  in  the  spring  when  the  first  surveys  had  been  made  and  the  work  done  in 
tfeain  ship-ohannel  during  the  winter  had  been  found  to  be  sufficient  to  admit  to 


I 


<■ 


..      —  .«v    %.-.»w«»a    ml*    tuv     ui(«tll  OUI^'V/UUUIICl  1U    1 11C    1LM>  CI 

.  ,t.  long,  on  the  crest  of  which  the  depth  was  only  2{. 

'.■  .  with  depths  of  22.t>  within  a  few  hundred  feet  of  the 

JjV  A  large  proportion  of  the  vast  commerce  of  the  pi 

#^  on  in  vessels  of  great  draught  could  only  cross  the 

'■*>:■  high  water. 

*jV  The  project  for  the  improvement  of  Gedney's  Cha 

i*  by  the  Secretary  of  War  in  December,  1884,  and  its 

the  whole  of  the  main  entrance  to  the  harbor  rec 
December  1*7,  1886. 

It  provides  for  dredging  a  channel  1,000  feet  wide 

mean  low  water,  from  deep  water  below  the  Narrow; 

ship-channel  ami  Gedney's  Channel  to  deep  water 

maintaining  this  channel,  should  it  be  necessary,  ei 

U  dredging,  or  by  contracting  the  entrauce  by  the  com 

if  running  across  the  shoals  from  the  Coney  Island 

protection  for  the  head  of  Sandy  Jlook  to  prevent 
away  by  the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channf 

the  entire  cost  of  the  improvement  should  the  contn 

to  l>e  necessary,  is  estimated  at  between  (5,000,000 

Under  this  project  an  extended  snrvey  of  the  1< 

?Y  made  on  which  the  method  of  improvement  was  1 

cubic  yards  of  sand  had  been  dredged  from  Gednt 


** 


^  close  of  the  last  iiscal  year. 


This  had  resulted  in  producing  a  channel  of  gooi 

•    j^  *g;  across  the  bar  L\r>  feet  deep  at  mean  low  water,  but  u 

">  * '  to  navigation  had  resulted  since  no  increase  in  dt 

''-''-•  tained  on  the  shoals  inside  the  bar,  the  application 

ing  been  restricteil  by  the  language  of  the  appropr 
,    5;  ney's  Channel  only. 

L    H  At  the  beginning  of  the  fiscal  vear  the  Joannh  1 
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•en  they  were  transferred  to  the  sboal  in  the  main  ship-channel  west 
Flynn's  Knoll. 

Che  largest  vessels  frequenting  the  port  of  New  York  draw,  as  ordi- 
rily  loaded,  about  27  feet  in  leaving  port,  but  in  arriving  here  they 
rely  draw  over  24&  feet,  having  lightened  themselves  by  consuming 
mi  1,500  to  2,000  tons  of  coal  during  the  passage.  While  it  is  of 
arse  desirable  that  vessels  should  be  able  to  leave  port  at  all  hours, 
b  much  more  important  that  they  should  be  able  to  enter  without 
ajard  to  the  stage  of  the  tide,  for  the  time  of  departure  can  be  reg- 
ated  to  suit  the  tide,  but  the  time  of  arrival  can  not.  The  working 
the  dredges  during  the  year  has  therefore  been  so  directed  as  to 
sure  as  early  as  practicable  a  channel  across  all  the  shoals  500  feet 
<le  and  sufficiently  deep  to  admit  the  largest  steamers  at  low  water, 
Wing  for  later  operations  the  deepening  of  this  500-foot  channel  to  30 
3t  at  mean  low  water,  and  its  widening  to  1,000  feet  the  full  dimen- 
ins  required  by  the  project.  All  three  of  the  dredges  were  accord- 
?ly  kept  on  a  section  of  the  main  ship-channel  about  3,000  feet  long 
fading  the  crest  of  the  shoal  west  of  Flynu's  Knoll,  from  December 

0  May  10 ;  {he  Reliance  and  Advance  were  then  transferred  to  the 
yside  Channel  until  June  11,  when  the  Reliance  was  ordered  to  Ged- 
p'8  Channel. 

The  entire  quantity  dredged  during  the  fiscal  year  is  580,405  cubic 
*l8,  which,  with  the  303,809  cubic  yards  dredged  from  Geduey's  Chan- 
tluring  1885  and  1880,  has  produced  a  channel  not  less  than  500  feet 
le,  in  which  the  least  depths  between  the  steamer  wharves  and  the 
tan  is  26  feet  on  the  bar  and  25.4  feet  on  the  shoal  west  of  Flyun's 
loll  in  the  lower  bay. 

Pliese  dimensions  are  sufficient  to  enable  the  largest  steamers  arriving 
the  bar  as  now  loaded  to  reach  their  wharves  without  delay  at  aver- 

*  low  tide,  and  they  also  permit  any  of  the  large  steamers  leaving 

>  port  at  high  water,  as  is  usual,  to  go  to  sea  loaded  fully  2  feet  deeper 
ra  was  ever  practicable  before.    . 

Phe  dredged  channels  have  been  thoroughly  buoyed,  and  as  soon  as 

>  pilots  have  become  familiar  with  the  new  channels  the  port  of  New 
rk  will  reap  the  full  benefit  of  the  results. 

Do  test  the  permanency  of  the  work  accomplished  a  survey  of  Ged- 
f*8  Channel  by  Captain  Derby's  method  was  made  last  December  on 
Qpletion  of  operations  for  the  season ;  all  soundings  were  taken  with 
od  graduated  to  feet  and  tenths,  and  were  located  by  angles  read 
li  the  transit  from  triangulation  stations  established  on  the  shoals 
*r  by.  This  survey  was  repeated  May  30,  before  dredging  on  the  bar 
ft*  resumed.  A  careful  comparison  of  the  two  surveys  shows  that  no 
>aling  whatever  had  taken  place  in  the  dredged  chanuel  during  the 
months  of  boisterous  weather  that  had  elapsed  since  operations  were 
ipended.    As  a  like  comparison  was  made  a  year  ago  with  precisely 

>  same  result,  it  may  be  said  that  the  prospect  that  the  dredged  chau- 
across  the  bar  will  maintain  its  new  dimensions  by  the  action  of  the 

"rents  alone,  is  most  encouraging. 

Lt  having  been  reported  in  the  newspapers  that  new  shoals  had  formed 
the  Bayside  Channel  during  the  winter,  a  new  survey  was  made  of 
U  April  for  comparison  with  the  one  made  last  season.  No  evidence 
shoaling  was  found ;  but  on  the  contrary,  the  agreemeut  between 

*  two  surveys  was  so  marked  as  to  give  grounds  for  hoping  that  this 
*ality  may  prove  as  favorable  for  the  maintenance  of  a  dredged chau- 

1  as  the  outer  bay,  which  was  hardly  to  be  expected  as  the  ebb  cur- 
It  of  the  Swash  Channel  flows  across  the  Bayside  Chaunel  nearly  at 
;ht  angles. 
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.-  r.rs  »!□•>  daring  the  winter  on  the  shoal  in  the  n 
;<-■  »:»  »urv>;ye»l  April  16,  and  177,937  cubic  yards  me 
W-  -mind  m  have  been  removed  ftom  the  shoal.  The 
,>,;  iv-  ~M  .--edges  amounted,  however,  to  only  128,J 
■  =riaur— i  j  swffs,  which  would  not  correspond  ordi 
:uu  ". '~ ""JU  cubic  yards  measured  in  place.  It  is 
.*■  "Uii;  :jf  work  of  the  dredges  has  beeu  materially 
.-•>  ■»■  -Ik  .-M^fctti  in  fact  to  the  extent  of  about  73  per 
,  ;-:>-ti  ritz'-t:  the  currents  are  actually  attacking  th 
■i. i.i. if.  ;c  whether  this  increase  in  the  place  measui 
■■i.::-—-  ~.i  ":*  fjoi  that  the  material  is  composed  of  sai 
s  :<i.  i  :•■:  -.a-.  :he  greater  part  of  the  latter  does  not 
1  s>  ■  -.i-i  /.redges,  bnt  is  carried  overboard  by  the 
■iv  :.  :■>  i--i  drifted  off  by  the  currents  in  the  channel 
:■(.-  -;  *:t".*  w  the  bottom  again.  The  surface  currents  a 
>  ■•■■  ::t^-  transverse  to  the  channel  instead  of  along  iu 
■:<.<  ■■•  *  therefore  to  carry  overflow  material  upon  the 
»  a  sirv*y  made  in  June  to  ascertain  whether  this 
•  .  d^iM:::  in  ihe  channel  at  some  point  farther  down-a 
^  c  :zr  contrary,  that  tho  channel  has  slightly  deepe: 
..  iis**  jl'Ue.  both  in  tbe  prolongation  of  tbo  dredged  ar 
.-s.  :.i»  ">een  done,  and  in  the  dredged  area  itself,  where 
<.>:■*=■:•*:  for  six  weeks.  These  changes,  however,  tho 
,.\i-.  .tre  Mieved  to  be  too  slight,  considering  the  diffii 
.i  '.  ;Bi:  measurement,  to  warrant  drawing  the  conclu 
.■•'.*  ire  actually  attacking  the  bottom  ;  but  they  are h 
.  >>  u-:ar  j*  [hey  go,  both  as  regards  the  prospects  of  pei 
.i-d^ed  channel  and  as  regards  the  great  saving  that  i 
cj.;  .■:'  carrying  out  the  project,  if  through  the  assistai 
kh.  -Lie  viae*  measurement  continues  to  exceed  the  scow 

uiii'A-uj  table  shows  the  performance  of  the  dredges 
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The  great  difference  in  the  performance  of  these  dredges  in  the 
E.n  ship-channel  as  compared  with  their  work  on  the  outside  shoals 
E~ne  in  part  to  the  greater  distance  from  the  shoal  to  the  dumping- 
»nnd,  but  mainly  to  the  great  difference  in  the  character  of  the 
Serial,  which  is  chiefly  a  coarse,  clean  sand  in  the  Bayside  and  Ged- 
r  *s  channels,  and  a  very  fine  sand  mixed  with  mnd  in  the  main 
■^channel. 

7his  latter  material  is  much  the  more  difficult  to  dredge  not  only  on 
ount  of  the  large  percentage  of  mud  too  fine  to  be  caught  in  the  bins, 
=:  also  on  account  of  its  lying  very  compactly  on  the  bottom  and  be- 
!T  consequently  much  more  difficult  to  raise  with  the  pump. 
Che  plant  put  on  the  work  by  the  contractors  does  all  that  was  ex- 
feted  of  it  in  Gedney's  and  Bayside  channels,  and  the  dredges  Reli- 
me  and  Advance  will  readily  complete  the  work  in  the  time  specified 
fche  contract  for  the  Gedney's  Channel  division.  But  owing  to  the 
E3oult  character  of  the  material  in  the  main  ship-channel,  and  also 
the  delays  in  getting  started  last  season,  it  is  apparent  that  the  con- 
«tors  can  not  possibly  unaided  remove  the  1,500,000  cubic  yards 
stifled  in  the  main  ship-channel  contract  by  December  1, 1888,  at 
ich  date  the  contract  expires. 

^t  would  appear,  in  fact,  that  500,000  cubic  yards  would  be  a  liberal 
Jmate  of  the  amount  that  they  are  likely  to  accomplish  by  that  date. 
5s  fact  became  apparent  as  early  as  November,  1887,  and  efforts  were 
*n  made  to  secure  additional  plant  to  assist  with  the  work ;  but 
fedge  owners  objected  to  putting  their  plant  to  work  in  such  an  ex- 
sed  locality  so  late  in  the  season.  These  efforts  were,  however,  re- 
nted in  the  spring,  while  Colonel  Gillespie  was  in  temporary  charge 

the  work,  with  more  success,  resulting  in  agreements  being  made 
rh  Messrs.  Brainard  Brothers,  and  with  Joseph  Comings,  providing 

placing  on  the  main  ship-channel  at  the  earliest  practicable  date  two 
•  re  dredges  having  an  estimated  daily  working  capacity  of  1,500  and 
*O0  cubic  yards,  respectively.  The  work  is  to  be  done  under  the 
deifications  of  the  contract  with  the  Joseph  Edwards  Dredging  Com- 
»y  and  to  be  paid  for  at  the  contract  price,  28}  cents  per  cubic 
cd,  scow  measurement. 

Chese  agreements  were  approved  by  the  Secretary  of  War  May  16  and 
t-  j  15,  respectively. 

Messrs.  Brainard  Brothers  began  work  June  18,  using  the  dredge  Leo, 
xnerlv  employed  on  the  Gedney's  Channel  work,  and  described  in  the 

Tiuaf  Report  of  the  Chief  of  Engineers  for  1886,  page  732.  They  had 
=»oved  at  the  close  of  the  fiscal  year  3,950  cubic  yards  of  material,  but 
3  not  got  their  plant  in  thorough  running  order. 
Joseph  Cumings  expects  to  begin  work  about  July  15.  lie  has  char- 
ed the  steamship  State  of  Alabama,  a  vessel  of  6,500  tons  displace- 
**it,  belonging  to  the  State  Line  Steamship  Company,  running  be- 
=sen  New  York  and  Glasgow,  and  is  fitting  her  with  a  large  vacuum 
tup  with  two  32-inch  suctions. 

£  f  these  new  dredges  succeed  in  accomplishing  the  amount  of  work 
M  their  owners  expect  of  them,  the  plant  now  provided  for  the  work 
'>  1  readily  complete  the  removal  of  the  2,200,000  cubic  yards  specified 

the  contracts  with  the  Joseph  Edwards  Dredging  Company  by 
-member  1, 1888. 

tlie  illegal  dumping  of  refuse  and  dredged  material  spoken  of  in  my 

fc  annual  report  has  continued  throughout  the  year,  greatly  to  the 

tjimeut  of  the  harbor,  and  at  considerable  loss  to  the  Government, 

ich  in  several  instances  has  been  obliged  to  dredge  up  and  remove  the 

•Serial  dumped  in  the  channels. 
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Money  statement 

at  available 1742,293.87 

Qt  expended  daring  fiscal  year,  exclusive  of 

ndingJuly  1,  1887 $137,714.37 

inding  liabilities 60,467.95 

nt  covered  by  existing  contracts 461, 586. 27 

659,768.59 

ce  available 82,524.68 

ted  by  act  of  August  11, 1888 380,000.00 

for  fiscal  year  ending  June  30, 1889 462,524.68 

bed)  required  for  completion  of  existing  project  unless  it 
necessary  to  resort  to  contraction  works,  which  would 

4,000,000  and  $5,000,000 160,000.00 

be  profitably  expended  in  fiscal  year  ending  J  one  30, 1890  160,000.00 
npliance  with  requirements  of  sections  2  of  river  and 
1866  and  1867. 

cs  of  the  port  of  New  York  for  the  fiscal  year  ending  June  20,  1888. 

^collected $145,300,344.35 

ts 470,426,724.00 

s 334,929,956.00 


el 

1 

i  foreign  ports 

red  for  foreign  porta 

ed 

red 


Bejrlstored 
tonnage. 


4,764,997 

4,783,448 

882,105 

744,848 


Public — No.  155, 

bstrnctivo  and  iajuriouH  deposits  within  the  harbor  and  adjacent  waters  of  New 
,  by  dumping  or  otherwise,  and  to  punish  and  prevent  such  offenses. 

he  Senate  and  Bouse  of  Representatives  of  the  United  States  of  America 
ed,  That  the  placing,  (Uncharging,  or  depositing,  by  any  process  or 
re f u He,  dirt,  ashes,  cinders,  inud,  sand,  dredgings,  sludgo,  acid,  or 
>f  any.kind,  other  than  that  flowing  from  streets,  sewers,  and  pass- 
liquid  state,  in  the  tidal  waters  of  the  harbor  of  New  York,  or  its 
ary  waters,  or  in  those  of  Long  Island  Sound,  within  the  limits 
•scribed  by  the  supervisor  of  the  harbor,  is  hereby  strictly  forbid- 
:b  act  is  made  a  misdemeanor,  and  every  person  engaged  in  or  who 
thorize,  or  instigate  a  violation  of  this  section,  shall,  npon  convic- 
e  by  tine  or  imprisonment,  or  both,  such  line  to  be  not  less  than  two 
dollars  nor  more  than  two  thousand  five  hundred  dollars,  and  the 
e  not  less  than  thirty  days  nor  more  than  one  year,  either  or  both 
c  before  whom  conviction  is  obtained  shall  decide,  one-half  of  said 
he  person  or  persons  giving  information  which  shall  lead  to  con- 
sdemeanor. 

rand  every  master,  and  engineer,  or  person  or  persons  acting  in  such 
rely,  on  board  of  any  boat  or  vessel,  who  shall  knowingly  engage 
<w,  boat,  or  vessel  loaded  with  any  such  prohibited  matter  to  any 
leposit,  or  discharge  in  the  waters  of  the  harbor  of  New  York,  or  in 
but  ary  waters,  or  in  those  of  Long  Island  Sound,  or  to  any  point  or 
iian  within  the  limits  defined  and  permitted  by  the  supervisor  of 
ifter  mentioned,  shall  be  deemed  guilty  of  a  violation  of  this  act, 
onviction,  be  punishable  as  hereinbefore  provided  for  offenses  in 
n  1  of  this  act,  and  shall  also  have  his  license  revoked  or  suspended 
ted  by  the  judge  before  whom  tried  and  convicted, 
all  cases  of  receiving  on  board  of  any  scows  or  boats  such  forbidden 
;e  as  herein  described,  it  shall  be  the  duty  or  the  owner  or  master,  or 


■  —    .a  mi  i"  ■'■i  m  i—i.  iiBiiifnli  >nnrli 

i  4>:  ii5~n  nitlKBMirv  pnoa acting in  1b» 

=  ii.  i  n  nf  fi  mi  n  ■!■  ■■Jwmiiiil  nfnnrjMiit 
i.  ir^ijgfc.  «Ci  I  niwwfaa  — yB>,  fcl»tii.«aW 
,-  ^m  ■  i      i  ■f.mim  !■  1 1  mw]  ifciiiln.aiMliilmll 

j-    r'lnj—ji    rtii    ^  ' 


-.i  :x»  l"  «■.; 


.--     , tlUBct,^! 

_  .  far  CT«y  cabio  j-udrfa" 
d-«tLMj,nl  a*  required  bj  4M 
xoit  iht  proTiaioD  of  thn  «M 

Umc*}>t.  mod  mar  be  promMl 

■n  kci  of  ibe  United  State*,  brrnf ) 


-  -  >,.■&*  .-£*Sjs  art.  and  ia  directing  oflmdm  *J" 
r-:-  --  tie  m-piT-  nf  hia  prade.  mod  ahallhmi 
::ir  •_:*  S#«»uEy  of  War.  sad  shall  direct  the  pa 
'   ki-L  :c=f  w- i-T^-j^acat  offndera  against  tbt  p 

:"  -i..rT7  :>;qm?1  dolman,  or  bo  much  thereof* 
-i.-jT^i  t.  "at;t  c^ii  the  pmviaioDsof  thi«  act; 
»  i^nsij  t.-_>j.--r_r«i  10  pai  that  Bam  lram  mote 
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10,000).  Subsequently,  as  a  route  less  likely  to  be  obstructed 
i  in  the  shoalfc,  it  was  proposed  to  connect  Sheepshead*  Bay 
Horse  Inlet,  which  flows  intoBockaway  Inlet  some  distance 

appropriation  ($3,000)  for  this  improvement  was  made  June 
it  General  Newton  objected  to  its  expenditure  for  the  follow- 
i: 

n  and  even  existence  of  this  outlet  will  depend  upon  the  advance  of 
Jet,  which  is  now  advancing  westerly  at  the  rate  of  264  feet  per  year, 
stimate  for  this  improvement  is  abont  $100,000,  and  for  this  reason  and 
I  above  I  would  respectfully  recommend  awaiting  developments  and 
►priations.    (See  Annual  Report  of  the  Chief  of  Engineers  for  1880,  page 

L  appropriation,  of  $5,000,  was  made  by  act  of  Congress  ap- 

rch  3, 1881.    For  the  reasons  given  before,  this  appropria- 

as  not  applied  to  the  work. 

k  survey  of  the  mouth  of  Bockaway  Inlet  was  made  which 

great  changes  in  the  shoals  westward  of  it,  and,  based  upon 

Eil  Newton  suggested  making  the  outlet  from  Sheepshead  Bay 

Horse  Inlet,  instead  of  directly  into  Bockaway  Inlet  as  at 

ted. 

s  with  estimates  of  the  cost  of  doing  this  were  furnished,  the 

ing  for  diking  as  well  as  dredging ;  the  second  omitting  the 

ley  were  as  follows :  * 

nneot  Sheepshead  Bay  with  Dead  Horse  Inlet,  100  feet  wide.  6 
i  mean  low  water,  52,000  cnbio  yards,  at  35  cents  per  cnbic  yard.  $18, 200 
ireosoted  diking  to  sustain  bend  in  out,  at  |6  per  linear  foot ....      7, 200 
reosoted  diking  for  interior  channel,  at  $5  per  linear  foot 37. 500 

f  first  estimate 62,900 

anect  Sheepshead  Bay  with  Dead  Horse  Inlet,  100  feet  wide,  6 

mean  low  water,  52,000  cubic  yards,  at  35  cents  per  cnbic  yard. .  $18, 200 

jrior  channel,  40,000  cnbic  yards,  at  40  cents  per  cubic  yard ....     16, 000 

f  second  estimate 34,200 

id  plan,  which  omits  the  diking,  is  the  one  that  was  adopted 
k. 

F  Congress  approved  August  2, 1882,  an  additional  sum  of 
appropriated  for  this  work,  making  the  total  amount  avail- 
0,  less  about  $650  paid  for  the  surveys.  The  work  was  ac- 
dvertised  and  let  to  H.  H.  and  A.  J.  Beardsley,  at  45  cents  a 
for  which  they  were  to  dredge  a  cut  from  Sheepshead  Bay 
lorse  Inlet  40  feet  wide  and  5  feet  deep  at  mean  low  water. 
Bt  was  begun  in  November  and  completed  in  December,  1883, 
1  material  being  placed  behind  a  bulkhead  built  on  the  north 
cut  by  private  individuals. 

e  appropriation  of  $5,000  made  by  the  act  of  July  5, 1884, 
.  further  dredged  to  a  width  of  100  feet  and  a  depth  of  6  feet 
7  water.  This  work  was  done  under  contract  with  the  At- 
ging  Company,  at  13  £  cents  per  cubic  yard,  between  August, 
anuary,  1886. 

3  act  of  Congress  approved  August  5, 1886,  the  sum  of  $5,000 
►riated  for  the  further  improvement  of  this  bay.  But,  as 
red  to  be  no  way  in  which  this  money  could  be  usefully  ap- 
work,  it  was  not  expended,  the  place  having  no  commerce 
nnel  being  good  enough  for  the  sail-boats  that  use  it. 

38 40 
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Upon  the  petition  of  some  of  the  inhabitants  of  Graveand,  ta- 
il was  ordered  early  in  1888  that  this  appropriation  should  be-) 
to  the  improvement,  and  accordingly  bids  were  invited  by  pnhfiei 
tisement  for  dredging  a  channel  60  feet  wide  and  SA  feet  deep  a 
low  water  from  the  cut  in  Dead  Horse  Inlet  np  to  Graveseod. 

The  lowest  bid  received,  asking  50  cents  a  cubic  yard,  wui- 
as  being  too  high,  and  further  bids  were  invited  by  circular  lets 
bid  of  39  cents  would  have  been  accepted,  but  in  the  mean  tin 
ond  petition  bad  been  sent  to  the  Secretary  of  War  asking  tt 
dredging  might  be  deferred  nntil  September,  as  there  was  m 
that  its  execution  during  the  summer  mouths  might  endanger  the 
of  the  neighborhood,  and  it  has  been  deferred  accordingly. 

Further  details  of  the  improvement  of  Sheepshead  Bay  ma?  ha 
in  my  lost  annual  report. 

The  actual  water  commerce  through  the  bay  only  amounts  to  I 
as  given  in  a  statement  which  was  carefully  prepared  by  this  ofl 
year. 

Sheepshead  Bay  is  not  a  harbor  in  any  sense  of  the  word,  and 
will  be.  The  bay  is  only  used  for  pleasure  boats  of  small  drao| 
longing  to  llravcseud  and  the  larger  hotels  on  Coney  Island. 

The  business  of  the  place  is  done  by  rail  from  Brooklyn  orb; 
which  land  at  the  piers  on  the  outer  beach,  or  in  Qravesend  Bi 
do  not  come  through  Sheepshead  Bay  at  all. 

There  appears,  therefore,  to  be  no  necessity  for  making  fort 
propriatious  for  it  at  present 
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■ 

fmei  of  bids  for  dredging  in  Sheepehead  Bag,  New  York,  opened  at  the  V.   S.  En- 
-fMft  Office,  Army  Building,  New  York,  March  29,  1888,  at  12  o'clock  m.,  under  adrer- 
iment  of  February  29, 1888. 


I 


Name  of  bidder. 


Mlcliacl  H.  Flannery , 


Residence. 


New  York  City. 


18,000  cubic  yards. 


Kate  per 
cubic  yard. 


50  ceutH. 


Amount. 


$9,000 


-loposals  incomplete,  certificate  to  justification  of  guarantors  not  being  furnished. 
-Jlis  bid  was  rejected  as  being  too  high. 


£  zz. 
IMPROVEMENT  OF  THE  HARBOR  AT  CANARSIE  BAY,  NEW  YORK. 

Canaraie  Bay  is  the  name  given  to  a  shoal  tidal  bay  forming  the 
Vthwestern  part  of  Jamaica  Bay,  on  the  south  side  of  Long  Island, 
■iose  waters  flow  into  the  Atlantic  Ocean  through  Bockaway  Inlet. 
Ihe  first  survey  of  this  bay  with  a  view  to  its  improvement  of  which 
thave  any  knowledge  was  made  under  the  direction  of  General  New- 
a,  Corps  of  Engineers,  in  1879. 

ZThe  scheme  of  improvement  proposed  was  to  obtain  a  channel  G  feet 
ep  at  mean  low  water  extending  from  the  shore  at  Canarsie  Lauding 

the  navigable  channel  in  Jamaica  Bay,  a  distance  of  about  .{,500 
st.  This  channel  was  to  be  obtained  by  the  construction  of  two  pi  ta- 
kes, forming  a  tidal  basin,  and  by  dredging  them,  if  necessary,  as  it 
is  not  believed  that  an  unprotected  dredged  channel  would  remain 
rmanently  open.  The  estimated  cost  of  this  project  was  888,000. 
The  rise  and  fall  of  the  tide  here  is  4.7  feet,  and  the  low-water  depth 
S  feet. 

Between  1880  and  1885  various  appropriations  have  been  made  for 
is  improvement,  amounting  altogether  to  $23,000.  With  this  money 
B  channel  has  been  kept  open  by  dredging,  its  depth  varying  from 
x>  6  feet  at  mean  low  water  and  its  width  from  50  to  125  feet,  and  the 
"tor  part  of  the  north  dike,  1,150  feet  long,  has  been  built. 
A  detailed  history  of  the  work  will  be  found  in  the  Annual  Report  of 
r  Chief  of  Engineers  for  1887,  part  1,  page  637. 

By  act  of  Congress,  approved  August  5,  1886,  the  sum  of  $10,000 
as  appropriated  for  this  improvement.  As  any  attempt  to  dredge  the 
arauel  during  the  summer  of  1887  would  interfere  with  the  movements 

the  steamers  plying  to  Canarsie,  dredging  was  deferred  for  the  sea- 
n. 

In  January  bids  were  invited  by  public  advertisement  for  const-ruct- 
E?  1,000  feet  of  the  south  dike,  and  a  contract  was  formed  accordingly 
february  25,  1888,  with  Stephen  A.  Kelly,  for  the  construction  of  850 
at  of  this  dike  at  $9.87  per  linear  foot,  it  being  necessary  to  reduce  the 
fcal  length  somewhat  in  order  to  leave  money  enough  ou  hand  to  do 
^  necessary  dredging  in  the  spring. 

-Aft  examination  of  the  channel  made  in  May,  1888,  showed  that  there 
ire  two  bars  needing  dredging,  oue  at  the  inner  eud  of  the  north  dike 
*1  the  other  near  the  steam-boat  wharf.  Under  an  agreement  ap- 
oved  by  the  Chief  of  Engineers,  a  cut  60  feet  wide  and  0£  feet  deep 
fcs  made  through  the  first-named  obstruction,  and  a  cut  of  the  same 
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required  for  completion  of  existing  project $45,000.00 

rontably  expended  in  fiscal  year  ending  Jane  30,1890    27, 000. 00 
ince  with  requirement?  of  sections  2  of  river  and 
and  1867. 


yroving  Canarsie  Bay,  New  York,  by  building  a  pile-dike,  opened 
February  15,  1888. 


ame  and  address  of  bidders. 


•ooklvn,  N.  Y... 

oklyn,  N.  Y 

lyn.N.Y 

iy  City.  N.J 

n,  N.Y 

Brooklyn,  N.  Y. 

York  City 

luincv.  Mass.... 
New  York  City 
Brunswick,  N.  J 
ffow  York  City . 
r  YerkCity 


1,000  feet  of  dike. 


Rate  per 
linear  foot 


$10.75 
0.87 
11.17 
12.35 
14.50 
13.45 
11.85 
12.90 
13.90 

12.38 
13.05 
15.80 


Amount. 


$10,750 
0,870 
11,170 
12,350 
14,500 
13,450 
11,850 
12,900 
13,900 
12,380 
13,050 
15,890 


\cts  entered  into  during  (he  fiscal  year  ending  June  30,  1888. 


Date. 

Purpose. 

Price  per 
linear  root 

Amount 



Feb.  25, 1888 

Building  850  feet  of  pile-dike. . 

$9.87 

$8,389.50 

£    12. 
1ENT  OF  SUMPAWANUS  INLET,  NEW  YORK. 

et,  known  in  the  neighborhood  and  on  the  Coast 
uinpwams  Creek,  is  a  small  creek  on  the  south  side 
ptying  into  Great  South  Bay,  near  Babylon. 
iles  east  of  New  York  City,  15  miles  east  of  the  west- 
it  South  Bay,  and  nearly  twice  as  far  from  its  east- 

,  through  which  most  of  the  waters  of  Great  South 
Atlantic  Ocean,  lies  south-southeast  of  Sumpwams 
it  G  miles  in  a  direct  line,  but  11  miles  by  the  chan- 

al  stream  from  100  to  200  feet  wide,  running  up  to 
n,  Long  Island,  which  lies  less  than  a  mile  north  of 
rossed  there  by  a  dam,  which  forms  a  reservoir  for 
i  small  creek,  which  supplies  the  town  with  water, 
d  fall  of  tides  at  the  mouth  of  the  inlet  is  only  1.3 
n  of  the  bay  and  of  the  inlet  is  soft  mud. 
)f  Sumpwams  Creek  of  which  we  have  any  record 
of  Congress  approved  June  14, 1880,  and  was  made 
L888  under  the  direction  of  General  (then  Colonel) 
►s  of  Engineers. 

e  found  in  the  Annual  Eeport  of  the  Chief  of  Engi- 
:  1,  page  653. 
nprovement  based  upon  this  survey  provided  for 
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'  ~*  i«  «ide  and  5  feet  deep  it  mm 

■  a  -u*  »y  to  the  steam-boat  doekst  a 
■t  mmct  I.oOOfeet,  and  thence 5 fat* 

'  -.»  w  town  of  Babylon,  a  diatom*  rfi 
-.■..-nikc-^I  «*<t  of  making  this  inpnn 

-■«*«  h:  the  month  of  the  inlet  being  ■ 

:•■  rnrrvat  swift  enough  to  pndm*i 

-.    <i->inM*9ii  channel  at  the  time  of  tfcei 

-  :r*m£.  iad  bom  3  to  5  feet  outside. 
■t  -jjC   fcfcag  would  assist  in  imprwi 
s--'wwi  "iac  the  deptb  of  water  both  « 
:-..*^T-i*Jv  .lim:nished  in  late  years. 
„-*-*  wDn>vied  March  3, 1881, and  An( 
j  ^uriocMced  for  the  improvement  o 

■  .e-r  »   .-.'QTTaet  made  with  John  Mel 

.  ■«■!.-  .■;.'«.•  j-inl.  which  was  39  cents  pa 

.-.:«.    The  dredging  was  began  ft 

***  .  £■■-  aj  i  channel  75  feet  wide  and 

«  :•>.-   ■■  i  rwiar  T50  feet  below  it,  be«M 

_>■.«  "M  wiirf.     In  attempting  toj 

■  -  »-a*  .-  mseLed  to  dig  to  a  depth  of 

-  ■*.  b-*w  ml  extending  to  the  5-foot  i 
,:  »  :.ta  :'i*  vlepth  was  only  abont4| 
...i:    :  1S-S)  Mowed  that  sIdc*  the  If 

it  .-j:  ia>i  -he  tint  outside  had  shi 

:  -■•«•  ru:  being  about  5  feet,  1 

.     ■  -        Tj  *  *is  to  have  been  anticii 

-  -.vk  TiJue  by  General  Jiewton. 

">•     •.«:■:  twbi  the  steam-boat  what 

'.-».■■  :.- rial*  the  wharf,  lay  the  fl 

>         i  -^  »  ''?wi  is  essentially  thatol 

,,        -  ,,,  -ijbiiants,  1  mileabov 

"     upon  the  summer 
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be  extension  of  the  improvement  from  the  steam-boat  dock 

3t  is  concerned,  there  appears  to  be  no  reason  why  the  Oov- 

be  United  States  shonld  undertake  it. 

al  estimate  of  the  cost  of  the  work  was  $23,115.    Seven 

lars  have  been  appropriated. 

md  dollars  can  be  expended  in  giving  a  5-foot  channel  out 

for  the  use  of  steam-boats,  but  I  think  that  the  work  is  more 

Deal  than  public  interest. 

in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
;  light-house,  Fire  Island  Light ;  nearest  fort.  Fort  Hamilton. 
t  of  commerce,  see  my  last  annual  report. 

AMOUNT  APPBOPRIATKD. 

dredging $5,000,00 

dredging 2.000.00 

7,000.00 

led  to  June  30, 1888 6,928.12 

Money  statement 

aount  available $81.88 

ouut  expended  during  fiscal  year,  exclusive  of  liabilities 

fuly  1,1887 10.00 

lance  available 71.88 

mated)  required  for  completion  of  existing  project 16, 000. 00 

can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  10, 000. 00 
compliance  with  requirements  of  sections  2  of  the  river 
acts  of  1866  and  1867. 


E  13. 

IT  OF  THE  CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW 

JERSEY. 

ion  of  this  channel  and  a  complete  history  of  the  work  done 
mprovement  may  be  found  in  the  Annual  Report  of  the 
jineers  for  1887,  Part  I,  page  743. 

improvement  has  been  confined  to  that  part  of  the  channel, 
es  long,  which  lies  east  of  Elizabethport,  K  J.,  and  at  the 
irark  Bay.  This  originally  had  a  depth  of  only  9  J  feet  in  it  at 
iter,  while  the  rest  of  the  channel  lying  between  the  shores 
and  and  New  Jersey  had  a  depth  of  from  14  to  40  feet  at 
iter. 

reject  for  the  improvement  of  this  channal  was  made  in 
provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width 
at  its  shallowest  part,  and  protecting  the  cut  by  parallel 
iloDg  each  side  of  it.  The  estimated  cost  of  this  was 
ifty  thousand  dollars  of  this  amount,  appropriated  in  1874, 
1874-'75  in  the  construction  of  2,237  feet  of  the  south  dike 
;abethport. 

pposition  to  this  plan  was  exhibited  by  oystermen  and  tow- 
1  the  ground  that  its  execution  would  interfere  with  their 
it  it  was  decided  to  modify  it,  although  the  orginal  plan 
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Money  statement  ' 

amount  available ,.  $1,926.25 

amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ig  July  1, 1887 1,115.65 

balance  available 810.60 

iropriatedby  act  of  August  11, 1888 15,000.00 

liable  for  fiscal  year  ending  June  30, 1889 15,810.60 

'estimated  )  required  for  completion  of  existing  project 76, 000. 00 

hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  30, 000. 00 
id  In  compliance  with  requirements  of  sections  2  of  river  and 
acts  of  1866  and  1867. 


£  14. 
IMPROVEMENT  OF  EARITAN  BAY,  NEW  JERSEY. 

1  Bay  forms  the  western  part  of  the  large  triangular  bay  in- 
tween  Sandy  Hook,  the  New  Jersey  shore,  and  Staten  Island, 
rn  part  of  which  is  commonly  known  to  New  Yorkers  as  the 
ly,  as  it  lies  just  outside  of,  or  below,  New  York  Harbor,  which 
ne  usually  applied  to  the  inner  body  of  water  on  which  the 
3w  York  is  situated. 

ritan  River  flows  into  Earitan  Bay  at  its  extreme  western  end, 
tetween  Perth  Amboy  and  South  Amboy,  and  Newark  Bay  is 
1  with  both  the  Earitan  Eiver  and  Bay  by  the  Arthur  Kill  and 
land  Sound,  which,  separating  Staten  Island,  belonging  to  the 
few  York,  from  the  New  Jersey  shore,  enters  Earitan  Bay  at 
lboy. 

pth  of  the  bay  varies  from  5  to  30  feet,  decreasing  gradually 
ts  western  and  southern  shores. 

tural  channel  leading  out  of  it,  after  passing  the  Great  Beds 
the  junction  of  Staten  Island  Sound  and  the  Earitan  Eiver, 
follow  the  middle  of  the  bay,  but  hugs  the  Staten  Island  shore 
p  4  miles  to  Seguine's  Point,  situated  about  half  a  mile-east  of 
Bay  Light ;  thence  it  runs  southeastwardly  towards  the  inner 
laudy  Hook  for  about  2  miles,  crossing  a  shoal  which  puts  out 
he  southward  from  the  Staten  Island  shore. 
,  before  any  improvement  had  been  made  here  by  the  Govern- 
feet  at  mean  low  water  could,  be  carried  through  the  channel 
h  Amboy  to  Great  Beds  Light,  while  there  was  not  less  than, 
water  from  Great  Beds  Light  to  Seguine's  Point;  but  from 
Point  to  deep  water  in  the  outer  bay  only  14j  feet  of  water 
carried  across  the  shoal. 
1th  of  this  shoal  between  the  21-foot  curves  was  about  8,000 

h  the  middle  of  the  bay,  south  of  this  channel,  from  Great 

ht  directly  towards  Sandy  Hook,  only  11  feet  of  water  could 

1  over  the  shoals. 

Dve  depths  all  refer  to  mean  low  water. 

ey  of  this  bay  was  ordered  in  1880,  with  the  view  of  ascertain- 

tracticability  of  securing  a  greater  depth  of  water  from  the 

>-channel  in  the  lower  bay  to  the  wharves  at  Perth  Amboy,  as 

ere  often  much  delayed  in  crossing  the  shoal  east  of  Seguine's 


1 
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y9  but  Colonel  Gillespie  in  his  annual  reports  of  1883, 1884,  and 
ails  attention  to  two  other  shoals  in  the  bay  west  of  Great  Beds 
,  one  in  the  channel  leading  up  to  South  Ainboy.  on  the  Karitan, 
6  other  leading  up  to  Perth  Amboy  on  Staten  Island  Sound. 
shoal  in  the  channel  leading  up  to  Perth  Amboy  is  a  middle 
J,  having  a  channel  on  each  side  of  it,  the  eastern  one  being  the 
bat  only  from  17  to  19  feet  of  water  can  be  carried  through  it  at 
ater.    It  is  also  narrow  in  places  and  crooked. 
Tnel  Gillespie  recommended,  therefore,  that  a  straight  channel  300 
ide  and  21  feet  deep  should  be  dredged  from  deep  water  near  Great 
Light  through  the  east  end  of  this  shoal  to  deep  water  at  Ward's 
t  opposite  Perth  Amboy.    This  would  require  the  removal  of  about 
M)  cubic  yards  of  material.    (See  Keport  of  the  Chief  of  Engineers, 
Part  I,  page  758.) 

ia,  with  the  21-foot  channel  dredged  outside  of  Seguine's  Point, 
1  give  a  continuous  21-foot  channel  from  the  main  ship-channel  in 
York  Bay  to  the  wharves  at  Perth  Ainboy. 
the  same  report  he  calls  attention  to  a  shoal  lying  between  South 
K>y  and  Great  Beds  Light,  on  which  there  is  only  121  feet  of  water, 
Ji  order  to  give  the  large  tow-boats  running  from  New  York  up  the 
tan  sufficient  water  he  recommends  the  cutting  of  a  channel  through 
shoal  4,500  feet  long,  300  feet  wide,  and  15  feet  deep.  The  amount 
ccavation  required  to  dredge  this  chaunel  he  estimates  at  150,000 
b  yards. 

16  cost  of  dredging  these  two  channels  and  restoring  the  original 
h  in  the  cut  east  of  Seguine's  Point  he  estimated  at  $114,000.  But 
le  Ailing  at  the  latter  point  is  probably  much  greater  than  was  ex- 
ed,  this  estimate  will  have  to  be  increased,  and  may  be  placed  at 
MM)  cubic  yards,  which,  at  30  cents  per  cubic  yard,  would  cost 
,000. 

nder  the  appropriation  of  $37,500  made  by  act  of  Congress  approved 
ust  5,  1880,  proposals  were  asked  for  dredging  a  chaunel  300  feet 
j  and  21  feet  deep  from  the  21 -foot  curve  near  Ward's  Point,  past 
it  Beds  Light,  towards  the  21-foot  curve  near  Seguine's  Point,  the 
mt  of  material  to  be  excavated  being  150,000  cubic  yards,  more  or 
depending  upon  the  price  bid. 

te  Atlantic  Dredging  Company  were  the  lowest  bidders  at  23iJ 
3  per  cubic  yard,  and  a  contract  for  the  work  was  entered  into  with 
i  August  2, 1887. 

le  time  set  for  its  completion  was  November  30,  18S7,  but  owing 
id  weather  the  contract  was  extended  first  to  Mav  1,  and  then  to 
>  15, 1888. 

le  work  was  completed  in  June,  when  103,756  cubic  yards  of 
jrial  had  been  excavated,  of  which  138,451  cubic  yards  were  re- 
ed from  the  channel  from  Ward's  Point  to  Great  Beds  Light  and 
)5  cubic  yards  from  the  channel  from  Great  Beds  Light  towards 
line's  Point.  But  20,000  cubic  yards  were  deducted  from  the  total 
ant  dredged  on  account  of  the  contractor  having  dredged  below  the 
ired  depth,  leaving  the  amouut  actually   paid   for  143,750  cubic 

iS. 

lis  gave  a  channel  300  feet  wide  and  21  feet  deep  from  the  wharves 
erth  Amboy  to  the  bend  at  Great  Beds  Light  and  a  channel  21  feet 
>,  315  feet  wide,  across  the  crest  of  the  shoal  in  the  channel  leading 
i  the  bend  towards  Seguine's  Point,  but  the  funds  were  not  suffi- 
tto  complete  the  work. 
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Abstract  ofoontraot  entered  into  during  the  fiscal  year  ending  June  30, 1866. 


-   Nam©  of  bidder. 

Date. 

Purpose. 

Price  per 
cable  yard. 

Amount. 

"tie  Dredging  Company. . . 

Aug.  2,1887 

Dredging  150,000  enbio  yards  . . . 

Osnts. 
281 

$35,625 

E  15. 

lOVING   SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 


SLOOP  LOCOMOTIVE,  HUDSON  RIVER,  NEW  YORK. 

his  sloop,  of  about  90  tons  burden,  sunk  in  the  Hudson  River  off 
>li,  opposite  Saugerties,  N.  Y.,  August  5, 1887,  in  about  43  feet  of 
er,  but  as  her  mast  and  boom  were  above  water  it  was  a  dangerous 
traction  to  navigation. 

y  authority  of  the  Chief  of  Engineers  it  was  removed  by  hired  labor 
ober  28,  at  a  cost  of  $317.94. 

BARK  QUICKSTEP,  NEW  YORK  HARBOR. 

his  bark,  of  about  800  tons  burden,  sugar  laden,  was  wrecked  in  the 

imer  of  1887  on  the  west  bank  of  the  main  ship-channel,  New  York 

•bor,  near  Buoy  11 . 

"nder  authority  from  the  Chief  of  Engineers,  circular  letters  were 

ed  for  its  removal  October  15, 1887.  and  were  opened  October  26. 

taly  one  bid  was  received,  that  of  W.  EJ.  Chapman :  who  offered  to 

ove  the  wreck  for  $3,200.    This  offer  was  accepted  and  a  contract 

1  entered  into  with  him  November  5, 1887. 

►wing  to  bad  weather,  the  time  for  the  completion  of  the  contract 

t  to  be  extended  and  the  work  was  not  satisfactorily  completed  till 

y  28, 1888,  when  the  contract  was  closed. 

bract  of  bide  for  removing  the  wreck  of  the  bark  Quickstep,  lying  on  the  edge  of  the 
tet  bank,  New  York  Harbor,  opened  at  the  U.  8.  Engineer  Office,  Army  Building,  New 
orky  October  26, 1887,  at  12  of clock,  m.,  under  circular  letter  of  October  15,  1887. 


• 

"Name  and  residence  of  bidder. 

Amount. 

William  E.  Chapman,  New  York  C 

ity 

$3,200 

Abstract  of  contracts  entered  intq  during  the  fiscal  year  ending  June  30, 1888. 

Name. 

Date. 

Purpose. 

Amount. 

Nor.  5,1887 

Removing  wreck  of  bark  Quickstep 

$3,200 

ECK  OF    A  CANAL-BOAT  IN  HARLEM  RIVER,  NEAR  HIGH  BRIDGE. 

Jnder  authority  of  the  Chief  of  Engineers,  circular  letters  were  is- 
td,  asking  bids  for  its  removal,  on  November  29,  and  opened  December 
l887. 


ET"3T    -F    "HZ     ■■-MEP    >F   E9GOZESS,  r.  8.  ARMT. 

<^-r    :i:<ier  t-u  -iie  3«xrer  Writing  Company,  ant 

-_i    'mhi'--.  —j  -nrereti  .urowirfi  dim  December23, 1 
•.■(uiiieuL— •!  ~  J+vemoex.  ly*T.  jmi  wiw  completed  Jani 


ir-N  "ir  initf  jrarfltrfia^  Ah  30;  1ft 


Sj-'-j    f  *fsd,g  ceeek.  sew  yob; 

:;  rtiz  Chief  of  E:\GrxEEHS, 

r>iTED  States  Abxi? 

'■^■uiiiimjTon,  IK  V .,  January  5, 

-ii  ?m::  herewith  a  ropy  of  a  report 

;--?  3l-;f«iaml.  Corps  of  Engineers 

-i:i3!:3.mon  of  Spring  Creek,  Sei 

:■■  :s*aii!£:$»f  section  0  of  the  rivers 


jet  of  the  locality  of  this 


APPENDIX  E — REPORT   OP  LIEUT.   COL.   McFARLAND.        639 

the  twenty-sixth  ward  of  Brooklyn  southerly  into  Jamaica  Bay  on 
south  shore  of  Long  Island.  It  is  called  Old  Mill  Creek  on  the 
t  Survey  chart. 

*  navigation  is  closed  about  a  mile  above  its  mouth  by  a  dam.  Its 
nel  is  about  40  feet  wide,  and  it  is  claimed  that  it  is  3  feet  deep  at 
water,  but  the  depth  ip  the  bay  at  the  mouth  of  the  creek  at  low 
>r  is  less  than  a  foot. 

le  rise  of  the  tide  is  about  5  feet,  and  vessels  of  this  draught  can 
igh  water  run  up  to  the  dam  and  the  bulkhead  near  it  built  by  the 
of  Brooklyn. 

is  desired  that  the  creek  shall  be  straightened  and  the  channel 
►ened  to  4  feet  at  mean  low  water,  when,  it  is  believed  by  those  in- 
tied  in  its  improvement,  nearly  all  of  the  coal  and  building  mate- 
needed  by  this  large  and  rapidly  growing  part  of  the  city  of  Brook - 
which  now  is  brought  by  drays  and  rail  from  the  East  River,  from 
)  miles  distant,  would  be  brought  by  this  water-route, 
present  the  creek  has  no  commerce,  with  the  exception  of  an  ce- 
il al  sloop-load  of  manure  or  coal  brought  in,  and  nothing  is  sent  out. 
der  the  circumstances,  while  it  is  doubtless  very  desirable,  on  ac- 

•  of  local  interest,  that  this  water-way  to  the  twenty-sixth  ward  of 
clyn  should  be  opened,  it  appears  to  me  that  this  is  the  duty  of  the 
r  of  the  county  concerned,  rather  thau  that  of  the  General  Gov- 
int,  since  no  public  necessity  or  convenience  of  commerce  would 
bserved  by  it. 

ave  to  report,  therefore,  that  I  do  not  consider  Spring  Creek,  New 
,  worthy  of  being  improved  by  the  General  Goverment. 
ransmit  herewith  a  copy  of  the  report  of  G.  W.  Kuehnle,  who  was 
led  to  make  the  examination. 
Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 
Lieut  Col.  of  Engineers. 

ie  Chief  op  Engineers,  U.  S.  A. 


RErORT  OF  MR.   G.   W.   KUEIINLK. 

New  York,  December  23,  1887. 

:  1  have  tho  honor  to  submit  the  following  report  of  an  examination  of  Spring 
,  New  York,  made  December  22,  in  compliance  with  yoar  verbal  orders  of  De- 
;r  21,  1887. 

ing  Creek  (called  Old  Mill  Creek  on  Coast  Survey  chart  of  Jamaica  Bay)  is  a 
•ary  of  Jamaica  Bay  and  it  is  the  nearest  approach  by  water  to  East  New  York 
tie  twenty-sixth  ward,  Brooklyn.  Tho  course  of  the  creek  is  through  salt  marsh, 
as  several  very  sharp  bends  in  it.  At  the  head  of  navigation  there  are  an  old 
tnd  tide  mill  (built  in  1810)  owned  by  J.  L.  Van  Wicklen,  a  small  hotel  owned 
L.  Vau  Wicklen,  and  an  old  bulkhead  owned  by  the  city  of  Brooklyn.  The 
ice  from  the  head  of  navigation  to  the  mouth  of  the  creek  is  less  than  a  mile,  and 
ast  depth  about  1  foot  at  low  water.  The  depth  in  the  bay  near  the  mouth  of 
eck  as  shown  on  the  Coast  Survey  chart,  1879,  is  three-fourths  foot,  but  Mr. 
Vicklcn  claims  that  vessels  can  carry  3  feet  to  the  mouth.  The  improvement 
d  is  to  have  the  creek  straightened  by  cutting  oft' two  of  the  bends  (which  ap- 
-o  hinder  navigation  as  much  as  the  want  of  depth),  the  channel  widened  to  oO 
the  present  width  being  about  40  feet  for  part  of  the  creek),  and  a  channel 
ed  to  4  feet  at  low  water  from  the  Old  Mill  Lauding  to  deep  water  in  Jamaica 

»  present  commerce  of  the  creek  is  practically  nothing,  consisting  of  au  occa- 
i  sloop-load  of  manure  or  coal  for  the  neighboring  truck  farmers.  At  the  time 
>  building  of  the  Brooklyn  water-works  most  of  the  material  used  on  two  see- 
oft  he  work  was  brought  to  the  Old  Mill  Landing.    There  are  quite  a  number 
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of  small  boats  at  the  head  of  ttio  creek  that  an  nearly  all  need 
in  the  summer. 

It  is  evident  from  tba  nnmtrona  new  buildings  In  the  Man  o 
vlsi  ule  iL-ns  of  improvement  that  this  Motion  oi  Brooklyn  it  rap 
It  is  claimed,  by  those  interested,  that  bj  improving  the  01 
building  material  nsed  in  the  vicinity  and  coal  need  by  the 
Inland  Water-works  would  be  shipped  by  water  to  Old  Mill  Lai 
meant)  of  getting  these  supplies  ie  by  tracking  from  Brooklyn  (a 
mid  by  Lmi);  Island  Railroad  in  a  roond-abont  manner  from  Hi 
uiaira.  It  seems  to  me  that  the  effect  of  the  improvement  is  gi 
by  the  promoters,  since,  if  the  routo  were  a  profitable  one,  the  pi 
water  (about  6  feet)  would  be  enfficient  for  light-draught  vessels : 
there  is  no  evidence  that  any  such  vessels  nee  tbe  creek,  excep 
sionul  ones  loaded  with  manure  or  coal  for  a  near-by  truck  farmc 
going  freight,  as  there  are  no  factories  or  mills  in  the  vicinity. 

1  was  not  able  to  Hod  any  one  that  could  give  me  any  ngni 
ninimiit  of  material  that  would  be  expected  to  come  by  way  of 
■   been  promised  that  such  statistics  will  be  forwarded  to  yon  in  a 
Taking  into  consideration  the  fact  that  the  benefit,  if  any,  wot 
one,  ami  not  to  the  advantage  of  general  commerce,  and  that  it 
ful  if  an  improvement  of  the  channel  would  Increase  the  traffic,  i 
Spring  Creek  is  worthy  of  improvement. 
Tha  cost  of  a  survey  and  map  would  not  exceed  |150. 
The  cost  of  the   improvement  can  not  be  given  with  any  acre 
vey,  but  ought  to  be  less  than  $10,000. 

Very  respectfully,  your  obedient  servant, 

I.ii 


Engineer  Office,  TJ.  £ 

Kew  York,  If.  T.,  Feb 

General  :  I  have  the  honor  to  submit  the  following 

preliminary  examination  of  the  "  Hudson  River  bet* 

more  and  Goxsackie,"  authorized  by  act  of  Congress  a 

5, 188B. 
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I.  The  eastern  side  of  Rattlesnake  Island  and  the  head  of  Cox- 
ie  Island  have  been  largely  washed  away,  while  the  lower  end  of 
tackie  Island  has  been  built  np  and  now  extends  several  hundred 
farther  down-stream  than  it  did  formerly. 

te  channel  has  shifted  its  position  and  has  shoaled  in  places.  This 
rioration  of  the  channel  will  continue  until  it  is  stopped  by  some 
.  works  as  those  which  have  been  built  between  Troy  and  New  Bai- 
for  the  purpose  of  regulating  the  channel ;  but  before  any  such 
can  be  undertaken  a  thorough  survey  of  this  part  of  the  river 
b  be  made,  and  this  should  extend  from  Stone  House  Bar,  just  be- 
CJew  Baltimore,  down  to  Fordham  Point,  a  little  below  Goxsackie. 
a  a  survey  would  cost  about  $2,500. 

my  judgment  the  survey  and  improvement  of  this  part  of  the 
.son  liiver  are  quite  as  important  as  the  survey  and  improvement 
be  part  which  lies  above  it — between  New  Baltimore  and  Troy — 
a  which  hundreds  of  thousands  of  dollars  have  been  expended,  and 
pinch  the  whole  commerce  of  the  Hudson  Biver  and  of  the  Erie 
al  are  affected. 

Very  respectfully,  your  obedient  servant, 

Walter  McParland, 
Lieut.  Col.  of  Engineers. 
Hq.  Gen.  James  C.  Duane, 

Chief  of  Engineers,  U.  8.  A. 


VEY   OF   HUDSON  RIVER,  NEW  YORK,  BETWEEN  NEW  BALTIMORE 

AND   COXSACKIE. 

Engineer  Office,  U.  S.  Army, 

Neto  York,  IT.  Y,  March  29, 18S8. 
ETNERAL :  I  have  the  honor  to  submit  the  following  report,  with 
txative  chart,  upon  the  survey  of  the  Hudson  Biver,  between 
>w  Baltimore  and  Goxsackie,"  authorized  by  act  of  Congress,  ap- 
red  August  5,  1886,  and  made  under  the  direction  of  Lieut.  Col. 
ter  McFarland,  Corps  of  Engineers,  in  local  charge  of  the  improve- 
b  of  the  Hudson  Biver,  in  accordance  with  Department  instructions 
cl  March  16,  1887. 

preliminary  report  was  made  by  that  officer  February  2S,  1887,  to 
ill  I  respectfully  invite  attention. 

*e  accompanying  report  of  Mr.  Maurice  Kingsley,  assistant  ongi- 
•  who  personally  conducted  the  survey,  gives  the  details  of  the  extent 
eke  survey,  and  a  general  comparison  of  the  present  condition  of 
reach  of  the  river  with  that  existing  at  the  time  of  the  survey  by 
Coast  Survey  in  1856.    During  the  thirty  years  which  have  elapsed 

0  the  survey  of  1856,  only  a  few  changes  have  occurred  in  the  chan- 
Bray  along  the  reach  under  consideration,  and  these  have  been  so 
tit  as  not  to  affect  the  convenience  of  its  navigation.    The  upper 

1  of  Light-House  and  Coxsackie  islands  have  been  wasted  partially 
he  currents,  and  the  shoal  at  the  lower  end  of  the  latter  island  has 
ie  to  the  southward,  though  its  extension  in  that  direction  is  re- 
sted by  the  frequent  passage  of  the  boats  to  the  Coxsackie  Lauding. 
^•urvey  indicates  that  the  channel  over  Stone-House  Bar,  adjacent 
'•w  Baltimore,  has  12  feet  depth  of  water,  where  only  11  feet  existed 
L856.  This  increase  is  due  probably  to  the  dredging  operations 
&h  were  conducted  at  this  point  by  the  State  in  1883-'84.(page  696, 
Ulal  Beport  Chief  of  Engineers,  1884,  parti). 
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The  office  of  the  State  engineer  contains  no  records  of  this  * 
that  it  is  impossible  to  give  the  condition  of  the  bar  at  tbe  tin 
began,  and  the  degree  to  which  it.  was  improved  by  tbe  State. 

The  project  approved  by  the  War  Department,  1807,  for  the  in 
inent  of  the  Hudson  River,  provides  for  a  navigable  channel   ! 
deep  between  Albany  and  New  Baltimore.    An  inspection  c~" 
compaiiying  map  shows  that  more  than  this  depth  exists  ei  _ 
from  New  Baltimore  to  Ooxsaokie  in  a  wide  and  convenient  i 
following  the  east  bank,  and  since  the  navigation  between  j~ 
points  is  easier  and  more  convenient  than  it  is  above,  I  concur* 
Kingsley  in  the  statement  that  it  does  not  appear  to  be  necM 
make  any  improvement  at  the  present  time  between  New  Baltin 
Ooxaaobie.    If  it  is  discovered  later  that  material   washed  J! 
heads  of  Light-House  and  Coxsackie  islands  is  transported  I. 
rents  to  the  bar  at  the  lower  end  of  Coxsackie  Island,  cam 
channel  depths  to  bo  diminished  there  to  the  obstructiou  of  c 
it  may  be  expedient  to  revet  the  heads  of  those  islands  mar, 
way. 

This   part  of  the  Hudson  Itiver  is  in  the  collection  c 
York,  and  the  nearest  light- houses  are  located  at  Stny  vesant  a 
saekie.     The  nearest  port  of  entry  is  New  York. 
Very  respectfully,  your  obedient  servant, 

Qt.  L.  Gillespie, 
Lieut.  Col.  of  Engine* 

The  Chief  op  Engineers,  IT.  S.  A.  "*  temPorarw  e> 


Engineer  Office,  U.  S.  . 
A>ir  Fort,  X.  Y.,  Mar 
Colonel  :  1  resuri-tfiillj-  submit  lint  fullowiujj  report,  wilha  ninp,  upoo  tl 
of  tlio  Hudson  KiviT  littwi'cn  NYw  lialt iiiirirn  and  (.'iixsai'Iiiv.X.  Y.,  ordered 
of  tbo  Chief  iif  E»<;iun-rs  .Iutird   Jlarch  lii,  ](«7,  aud  in  ado  in  n.<;corrtnnco  W 
aail  harbor  .let  of  August  "i,  Ibtfli,  after  a  prelimiu.iry  L'smui  nation  h 

Tbo  survey  \v:i*  Mggg  ftOTO  SqUt-mWr  VJ  to  Nnvombfr  311,  lagT, 


•  -    i 


1 


NDIX   E — BEPORT  OF   LIEUT.   COL.   McFARLAND.      "643 

Castleton,  5.7  miles  above  New  Baltimore,  Assistant  Talcott  was  able 
t  comparison  with  his  levels  of  1876  and  the  Coast  Survey  plane,  which 
ne  to  be  0.117  feet  below,  the  Coast  Survey  plane,  so  that  it  is  not  likely 
i  on  the  river  below  Castleton- vary  very  much. 

>f  two  and  a  half  months'  gauge-readings  at  Coxsdckie  Light  during 
L887  give  a  mean  rise  and  fall  of  3.7  feet. 

)  records  from  June  19  to  November  14,  1876,  give  a  mean  rise  and  fall 
bile  the  Coast  Survey  records  from  August  13, 1656,  for  the  remainder 
ivo  a  mean  rise  and  tail  of  3.8  feet. 

notice,  however,  that,  owing,  to  extreme  low  water  during  the  survey, 
sr  was  0.6  foot  below  the  piano  of  reference  used, 
tide  recorded  above  tho  plane  of  reference  during  the  survey  was  4.50 
west  2  feet  below  ;  both  of  these  were  due  to  heavy  winds.  ' 
to  tho  westward  of  Bronx  Island  is  so  shoal  that  only  cross-sections 
intervals  across  it.    No  commerce  goes  up  and  down  this  channel, 
n  between  the  last  Coast  Survey  chart  of  this  part  of  tho  river,  dated 
present  survey  show  that  very  slight  changes  have  taken  place  in  the 
ling  that  there  is  only  0.1  foot  difference  in  tho  two  planes,  as  at  Cas- 

mile  below  New  Baltimore  across  Stone  House  Bar  the  channel  shows 
vemeut,  there  being  at  present  a  narrow  12-foot  channel  about  100  feet 
it  an  11-foot  channel  in  1856.  The  Coast  Survey  chart  is  on  too  small 
e  an  accurate  comparison  of  tho  11-foot  curves,  but  they  appear  to  be 
e,  250  feet  apart  in  tho  narrowest  place. 

e  that  the  12-foot  channel  is  due  to  dredging  done  by  the  State  of  New 

34,  when  23,238  cubic  yards  of  material  were  removed  from  the  chan- 

to  the  annual  report  of  Capt.  James  Mercur,  Corps  of  Engineers. 

ecords  on  file  in  the  State  engineer's  office  at  Albany  of  this  dredging, 

nown  what  depth  or  width  of  channel  was  obtained. 

House  Bar  the  channel  is  wide  for  3  miles  and  varies  from  17|  to  40 

own  to  a  shoal  putting  out  from  the  east  side  of  Coxsackie  Island.    Over 

good  13-foot  channel,  as  against  a  12-foot  channel  in  1856.    Below  this 

channel,  with  an  average  depth  of  24  feet  of  water  down  to  the  south- 

of  tho  survey.    The  bar  on  tho  east  of  Coxsaekio  Island  has  made  out- 

imore  than  probable  that  this  contraction  of  the  channel  baa  created 

o  increase  the  depth. 

ublo  with  this  bar  is  that  it  occurs  at  a  sharp  bend  in  the  channel  and 
3  liable  to  run  too  close  to  it,  especially  as  tho  black  buoy  marking  its 
ity  was  during  the  survey  placed  too  far  to  the  westward, 
the  lower  end  of  Coxsaekio  Island  is  making  southward,  but  a  chan- 
en  by  tho  steamboat  compauics  running  to  Cocksackie,  so  that  the 
niity  of  tho  shoal  is  no  further  south  than  in  1856. 
anuel,  therefore,  between.  New  Baltimore  and  Cocksackie  may  be  said 
condition  than  in  1856. 

approved  in  1867  for  tho  improvement  of  the  Hudson  River  between 
iw  Baltimore  proposed  to  give  a  navigable  channel  11  feet  deep  between 
ts.  This  depth  has  been  obtained  in  1885,  with  a  few  exceptions. 
:o  between  Albany  and  New  Baltimore  is  precisely  the  same  as  that 
Baltimore  and  Coxsaekio,  and  navigation  between  the  two  latter  points 
easier  than  between  the  two  former,  owing  to  tho  greater  widths  of 
eater  depth  of  water ;  it,  therefore,  does  not  appear  necessary  to  make 
ent  between  Now  Baltimore  and  Coxsaekio  at  present. 
'  Light-House  and  Coxsaekio  islands  aro  wearing  away,  and  also  their 
ibout  half  way  down  from  the  heads ;  but  these  islands  aro  private 
it  does  not  appear  that  tho  debris  earned  away  from  them  affects  the 
iseut. 

qo  necessary  to  improve  Stone  House  Bar  from  time  to  time  by  dredg- 
ed that  ice  gorges  formed  there  sometimes  in  the  spring.  A  permanent 
f  this  bar  could  be  made  by  building  a  dike  on  tie  western  side  from 
ce-houBC. 

)e  about  3,000  feet  long ;  but  there  appears  no  present  necessity  for  it. 
tent  of  tho  commerce  of  the  Hudson  River  over  the  improved  portion 
in  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  657.  This 
nerce  to  be  6,671,875  tons,  valued  at  $250,213,049  in  1886,  and  the  com- 
udson  between  New  Baltimore  and  Coxsaekio  will  vary  very  little  from 

submitted. 

Maurice  Kinosly, 

Aubtant  Engineer. 
r.  L.  Gillespie, 

Corps  of  Engineers. 
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CEMENT  OF  RIVERS  AND  HARBORS  IN  NORTHERN  NEW  JERSEY 
AND  OF  THE  HARBOR  OF  KEYPORT. 


r    OF   CAPTAIN  GEORGE  McC.   DERBY,   CORPS  OF  ENGINEERS, 
y*!R  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMEN1 S. 


ic  River,  New  Jersey, 
bctb  River,  New  Jersey. 
fay  River,  New  Jersey. 
Ibridge  Creek,  New  Jersey, 
tan  River,  New  Jersey, 
b  River,  New  Jersey. 


7.  Cheesequakes  Creek,  New  Jersey. 
a.  Keyport  Harbor,  New  Jersey. 
9.  Mattawan  Creek,  New  Jersey. 

10.  Shrewsbury  River,  New  Jersey. 

11.  Manaequan  River,  New  Jersey. 


Engineer  Office,  U.  S.  Army, 

New  York,  July  9, 1888. 

veral :  1  have  the  honor  to  transmit  herewith  my  annual  reports 
>  works  of  river  and  harbor  improvement  in  my  charge  for  the 
pear  ending  June  30, 1888. 
Very  respectfully,  your  obedient  servant, 

Geo.  McC.  Derby, 


Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineers. 


F  i. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 

Passaic  Biver  is  being  improved  under  two  separate  projects, 

st  applying  to  the  river  above  Centre  Street  Bridge,  Newark,  as 

Passaic,  a  distance  of  8  miles;  the  second  to  the  lower  course  of 

er,from  the  Centre  Street  Bridge  to  beyond  the  shoals  in  Newark 

i  distance  of  7$  miles. 

1.   ABOVE  NEWARK. 

ore  its  improvement  was  undertaken  the  upper  part  of  the  river 
navigable  6-foot  channel  except  at  Middle  Belleville,  Rutherford 

645 
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Tail;,  mid  Holzmun'a  bars,  where  the  depths  were  4.5  1 
feet,  and  3.5  feet  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and]* 
channel  across  tbe  above  shoals  from  TAtoO  feet  deep  at  ma 
and  from  200  to  50  feet  wide,  to  be  obtaiued  by  dredging  a 
ut  a  cost  of  $123,924.    It  was  modified  in  1855  by  oxrendiiirtfc 
nel  below  .Middle  Bar  1,500  feet  to  the  Erie  Railroad  F  ' ' 
the  estimate  to  $129,000. 

Under  this  project  $123,702.04  had  been  expended  to  Jai 
and  channels  of  the  required  depth  had  been  dredged  fta 
feet  wide,  excepting  for  a  distance  of  1,500  feet  above  theEriH 
Bridge. 

There  has  been  uo  work  done  on  the  upper  river  during  ft 
year,  no  efficient  means  of  applying  the  small  allotment  oft?- 
by  tbe  act  of  August  5,  lSSti,  having  been  found.  Tbeci  ' 
river  remains  unchauged. 

The  population  of  the  townships  on  the  Passaic  above  5 
eluding  the  city  of  Patersou,  was  returned  in  1SS5  as  114,i)l 
commerce  of  the  upper  river  was  valued  in  18S4  nt  *1 .032,0* 
representing  less  than  one-half  tho  firms  along  the. river  8 
year  18S7  commerce  of  53,000  tous,  valued  at  $721,119.  " 
of  vessels  passing  the  Centre  Street  Draw -bridge  daring  ti 
has  been  10,010,  compared  with  9,485  in  1S8S,  and  6,271  in  11 

The  expenditures  lor  the  fiscal  year  amount  to  $345.50  li 
tfig  (old  records}  and  administration. 

The  balance  of  the  estimate, 87,512,  can  be  expended  p 
gards  the  efficient  prosecution  of  the  work,  during  the  flse 
June  30,  1890;  and,  if  appropriated,  will  be  expended  in  d 
channels  to  the  dimensions  required  by  the  project. 

The  estimated  amount  required  for  completion  of  tbe  existit 
is  87,512. 

Pnsanio  Kivcr  is  in  tli(ici)lli.'L-tion  district  <>f  Sewark,  which  „   . 
entry.     Nearest  liejif-limi.w,  l'iissaic  Light,  at  the  tower  en il  of  the  iUImB 
Bay.     Fori  Tompkins  is  tin-  nearest  fort. 
Amount  of  rt>  von  no  rnll.'ctcd  during  the  fiscal  year  ending  Juno  M,  ldS,H 
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project  was  adopted,  based  on  this  survey,  providing  for  obtaining, 

iking  and  dredging,  a  channel  200  feet  wide  and  10  feet  deep  at 

ft  low  water,  from  the  Centre  Street  Bridge  to  Newark  Bay,  at  a 

of  $232,875. 

l  is  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 

«£  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 

*  into  the  bay,  a  distance  of  8,000  feet,  and  for  dredging  a  channel 

B8  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 

crater,  increasing  the  original  estimate  to  $353,875. 

:ne  80,  1837,  $149,223.60  had  been  expended  under  this  project ;  the 

at  the  mouth  had  been  extended  about  1,700  feet,  making  a  total 
fch  of  5,705  feet ;  the  channel  through  the  shoal  in  the  bay  had  been 
jged  to  the  required  dimensions,  as  also  the  channel  up  the  river  as 
us  the  Newark  and  New  York  Railroad  Bridge.  The  remainder  of 
Zljstaiice  to  the  Centre  Street  Bridge  the  10-foot  channel  had  only 
i.  dredged  from  130  to  100  feet  in  width.  These  results  had  been  of 
"  great  benefit  to  the  large  commerce  of  the  river,  which  was  esti- 
3d  in  1884  at  1,200,000  tons,  valued  at  $30,000,000. 
^e  contract  of  October  25,  1886,  with  P.  Sanford  Boss,  for  the  con- 
ation of  about  1,500  feet  of  dike,  in  prolongation  of  the  dike  at  the 
"th  of  the  river,  had  been  extended  ninety  days  at  the  close  of  the 

fiscal  year.    The  contractor  continued  work  until  September  7, 

%  when  the  contract  was  closed ;  500.3  feet  of  dike  were  constructed 

ng  the  fiscal  year,  making  the  total  length  constructed  under  the 

sract  1,500.3  linear  feet,  and  the  entire  length  of  the  dike  6,205  feet; 

projected  length  is  12,000. 

a  the  survey  of  1S87,  a  map  of  which  will  be  found  in  the  Annual 
ort  of  the  Chief  of  Engineers,  1887,  page  766,  shows  that  the  chan- 
dredged  across  the  shoal  in  the  bay  in  1884  is  maintaining  itself 
.,  it  will  not  be  advisable  to  extend  the  dike  beyond  the  length  now 
structed  until  positive  evidence  is  obtained  that  it  is  necessary  for 
maintenance  of  the  channel,  as  the  dike  will  set  in  motion  large 
ntities  of  material  above  the  shoal,  which  may  give  trouble  before 
;hing  another  suitable  resting  place. 

hould  some  contraction  ultimately  be  required  at  this  point,  it  is 
jable  that  it  could  more  advantageously  be  obtained  by  preventing 
scattering  of  the  current  of  the  Hackensack,  by  a  training-dike  on 
easterly  side  of  the  channel,  as  the  long  straight  bank  of  the  flat 
he  west  side  already  in  a  measure  serves  the  purpose  of  the  dike 
hat  side. 

ousiderable  shoaling  has  taken  place  iu  the  dredged  channel  above 
cartfc  iu  the  dike,  where  there  is  no  longer  a  10-foot  channel  for  a 
ance  of  about  3,500  feet ;  at  the  shoalest  point  the  depth  is  9.4  feet ; 
•e  are  also  three  short  breaks  in  the  channel  farther  up,  with  least 
bhs  of  9.6,  9.6,  and  9.2  feet.  No  complaints  from  navigators  have, 
ever,  been  received  as  yet  of  any  of  these  points,  or  of  the  lower 
il  in  the  bay. 
he  expenditures  for  the  fiscal  year  amount  to  $19,484.25,  as  follows : 

construction  and  inspection $17,405.45 

eyof  188? 1,153.37 

ightinjr  (old  records  and  new  work) 411.05 

inistration 514.38 

Total 19,484.25 

here  has  been  no  material  change  in  the  commerce  of  the  river, 
3h  is  estimated  at  1,000,000  tons  annually ;  22,742  vessels  passed  the 
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draw-bridge  at  the  moutb  during  1837,  as  compared  witu21T2Jiiii 
Newark  lias  a  population  of  over  150,000,  and  is  one  of  fbepn*pl< 

manufacturing  cities  in  the  United  States. 
The  amount  that  cau  be  expended  profitably  as  regards  tbti 

prosecution  of  the  work  daring  the  fiscal  year  ending  June  30,  ISM 

(100,000,  aud,  if  appropriated,  it  will  be  applied  to  widemngtbedn 

nel  to  the  dimensions  provided  by  the  project,  and  to  the' 

of  the  dikes  required  in  the  river. 
The  estimated  amount  required  for  the  completion  of  fbtfiiBf 

project  is  #181,875. 

Passaic  River  is  in  tl 
entry.     Nearest  light-bouse,  PmmIo  Light,  at  the  lower  end  of  thedittii 
Bay.     Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30, 

Original  estimate  (1679) W 

Revised  estimate  (IBS*) ml 

Amonnt  appropriated 18J 

Amount  expended,  including  outstanding  liabilities  July  1,  ldiS UU 

Monet/  statement. 

July  1,  L9BI,  amount  available K 

July  1,1888,   amount  fxprioled  during  li seal  year,  exclusive 

of  liabilities  outstanding  Jtilv  1.1&J7 $100.  305>j 

July  1,  16Se,  outstanding  liabilities 179.  W 

July  1, 1&87,  balance  available I™ 

Amount  appropriated  by  act  of  August  II,  188S V, 

Amount  available  for  lineal  year  ending  June  30,  1-W> 3D 


f  Amount  (estimated  |  ni)  aired  for  completion  of  cxi.il  ing   project 1M|S 

ittbateunbeprolHaMye'q.ehdciliri  lineal  ymr  crnliuy.liiuc  3(1,  1*."0  1>'".'" 

: mplianco  with  requirements  of  sections 'J  of  the  river  am1 
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condition  of  the  river  has  deteriorated  since  work  was  suspended, 
last  examined,  vessels  drawing  5  feet  could  ascend  the  river  to 
u\  of  the  dredged  channel  at  high  tide.  The  commerce  of  the 
;  about  30,000  tons,  but  no  substantial  increase  can  be  expected 
lie  river  remains  in  its  present  condition.  A  coal-yard  estab- 
last  year  has  done  a  business  of  about  6,000  tons. 
3ity  of  Elizabeth  has  a  population  of  about  33,000,  and  does  an 
commerce  over  two  important  lines  of  railroad,  a  considerable 
>  of  which  would  take  the  water  route  to  great  advantage  if  ade- 
acilties  existed.  It  is  stated  that  the  establishment  of  the  coal 
i  the  river  has  reduced  the  retail  price  of  coal  50  cents  per  ton. 
is  the  intention  of  Congress  to  complete  this  improvement  the 
3  of  the  estimate,  $16,160,  could  be  expended  profitably  as  regards 
cient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
O,  and  would  be  applied  to  dredging  the  channel  to  the  full  di- 
ns required  by  the  project. 

estimated  amount  required  for  the  completion  of  the  improve- 
s  $16,160. 

jeth  is  in  the  collection  district  of  Newark,  N.J. ;  nearest  light-honse,  Newark 
rarest  fort,  Fort  Tomkins. 

nt  of  revenue  collected  at  the  port  of  Newark,  N.  J.,  during  the  fiscal  year 
June  30,  1888,  $2,613.62. 

1  estimate  (1878) $25,530.00 

I  estimate  (1882) 43,160.00 

t  appropriated 27,000.00 

t  expended 26,721.74 

Money  statement 

1887,  amount  available 9291.34 

1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
wdingJuly  1,  1887 13.08 

1888,  balance  available 278.26 

int  (estimated)  required  for  completion  of  existing  project 16, 160. 00 

mt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    16, 160. 00 
it  ted  in  compliance  with  requirements  of  sections  2  of  river  and 
bor  acts  of  1866  and  1867. 


F3. 

IMPROVEMENT  OF  RAH  WAY  RIVER,  NEW  JERSEY. 

t8  original  condition  the  Bah  way  Eiver  had  a  depth  of  8  feet  and 
it  mean  high  water  from  its  mouth  to  Bricktown,  3§  miles ;  7  feet 
^ar's  Dock,  4 J  miles ;  4.4  feet  to  Milton  Avenne  Bridge,  4£  miles; 
feet  to  Main  Street  Bridge,  5  miles,  in  the  town  of  Bahway.  Its 
erce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
to  establish  a  line  of  steam- boats  on  the  river,  bat  had  failed  on 
at  of  the  bad  condition  of  the  stream. 

original  project  for  its  improvement  was  adopted  in  1878,  and 
led  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
oint  to  Main  Street  Bridge.    The  tide  risesi  about  5  feet  at  the 

and  4  feet  at  the  head  of  navigation. 

e  3, 1887,  $36,918.13  had  been  expended  under  this  project,  which 
suited  in  the  formation  of  a  channel  7  feet  deep  at  high  water, 
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and  from  1110  to  50  feet  in  width  to  within  550  feet  of  the  bead  of  iuv: 
gation  ;  it  has  not,  however,  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  tn 
Hallway  had  been  materially  reduced  as  a  result  of  the  improvement 
of  the  river. 

There  has  been  no  appropriation  for  this  work  since  1882,  ami  tl* 
expenditures  during  the  last  fiscal  year  amounted  to  814.20  for  officf 


The  condition  of  the  river  has  deteriorated  sun;*.'  work  was  suspeudd 
and  its  commerce  has  decreased,  t he  shoal  ingot'  the  river  having  oblige  ] 
one  of  the  principal  shippers  to  transfer  his  business  to  the  railroad. 

The  town  of  Rahway  has  a  population  of  about  7,500  people,  has  i 
number  of  manufactories,  and  ships  and  receives  by  rail  hirgo  <)tiantitii> 
of  freight  annnnlly.  The  river  reaches  the  center  of  the  town,  ami  i; 
it  were  in  good  navigable  condition  would  carry  a  large  trade. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement.  tL> 
balance  of  the  estimate,  829,250,  could  bo  expended  proiitably  as  re 
gard.s  thp  etlicii-ut  prosecution  of  the  workduringthe  fiscal  yeareudius 
June  30,  1800,  aud  would  be  applied  to  deepening  and  widening  the 
channel  by  dredging. 

The  estimated  amount  required  for  Hie  completion  of  the  improvement 
in  accordance  with  the  approved  project  is  829,250. 

Tliis  work  is  ii 

the  nearest  fort. 
Amount  of  revenue  collcctwl  during  tin-  li-i_al  year  eodiug  Jane  30,  1838,956,13741 

Original  estimate  (187*) 936.633."' 

Revised  estimate  (18ei) 06.3MI* 

Amount  up  pro  printed 37.  OOP.  ' 

Amount  expended ...     36.93S.C 

Money  statement. 

Jaly  1,1 1&7,  ainouiit  available   fSL$ 

July  1,  lHSiJ,  amount  i'X[«']nii 'il  cliiriu;*  lienl  v.'.ir,   exclusive  of  liabilities 
onlstandiug  Jnlyl,  18fl U*) 

.Inly  1, It**,  hulauceaviiihible CIS 
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12  feet  deep  at  meau  high  water  from  the  mouth  to  Salamander  Dock. 
at  au  estimated  cost  of  $13,800,  increased  in  1884  to  $29,000. 

The  amount  expended  under  this  project  to  June  30, 1887,  was  $19,000, 
with  which  the  required  dike  had  been  constructed,  and  a  12-foot  chan- 
nel, from  80  to  25  feet  wide,  had  been  obtained  as  far  as  Valentiue\s 
Dock,  1|  miles,  and  a  9-foot  channel  80  feet  wide  thence  to  Town  Dock, 
1,200  feet  further  up ;  and  the  creek  was  also  widened  20  feer.  at  the 
elbow  opposite  Salamander  Dock. 

No  increase  in  the  commerce  of  the  creek  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882 ;  there  were 
no  funds  available  during  the  last  fiscal  year,  and  no  expenditures. 
The  condition  of  the  channel  has  deteriorated  since  work  was  suspended, 
and  shoals  are  complained  of  both  above  and  below  Valentine's  Dock. 

Thero  has  been  no  increase  in  the  amount  of  commerce  reported 
above,  which  is  already  very  large  in  proportion  to  the  size  of  the 
stream. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  tbe  estimate,  $10,000,  can  be  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30,  1890,  and  would  be  applied  to  dredging  the  channel  to  the  dimen- 
sions required  by  the  project,  which  would  add  materially  to  existing 
facilities.  Tbe  estimated  amount  required  for  the  completion  of  the  im- 
provement is  $10,000. 

This  work  is  in  the  collection  district  of  Perth  Ainboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay.  Nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year  eud- 
iug  June  30,  1888,  $57,727.64. 

Original  estimate  (187*) $13,809.14 

Revised  estimato  (1834) 29,000.00 

Amount  appropriated 19,000.00 

Amount  expended 19,000.00 

Money  statement. 

(  Amount  (estimated;  required  for  completion  of  existing  project $10, 000. 00 

J  Amount  that  can  he  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    10, 000. 00 
N.  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  186(5  and  1867. 

COMMERCIAL  STATISTICS. 

The  following  statistics  relative  to  commerce  of  Woodbridge  Creek,  N.  J.,  during 
the  calendar  year  1887,  were  compiled  iu  this  office  by  Mr.  C.  8.  Kelsey.  surveyor: 


Articles. 


Tons. 


Valne. 


Clay  and  sand 

Fire-brick,  hollow  brick,  tile,  etc. 


Exports. 

68, 140 
35,950 


$167, 436 
291,362 


ToUd j  104,090       458,708 

Imports. 


Clay 

Coal,  building  material,  etc. 


Total 


20,000  !      2.5,000 
2,552  I      10,600 


22.552         35,600 


Total  commerce j  126,042  j    494,398 

i 

There  is  no  material  increase  in  the  traffic  by  water,  the  increase  in  manufactures 
and  the  clay  output  being  deflected  by  better  railroad  facilities.  The  shipments  by 
Tail  of  brick,  tile,  and  clay  during  1857  amounted  to  86,240  tous,  valued  at  $321,015, 
being  two-thirds  that  shipped  by  water. 
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IMPROVEMENT  OF  KARITAN  RIVER,  NEW  JERSEY. 

Before  its  improvement  bv  the  United  States,  the  Karitau  River  foul 
a  depth  of  8-5  feet  at  "The  Stakes/'?,  miles;  of  0.5  feet  at  the  "  Middlt 
Grounds,"  4J  miles;  of  7.5  feet  iit  Whitehead's  Sand  Dock,  8,J  miles; 
and  between  tills  point  and  New  Brunswick,  12J  mites  above  the  mouth, 
tbe  channel  was  obstructed  by  a  number  of  rocky  shoals  with  dentin 
of  from  8.4  feet  to  0.9  feet  at  mean  low  water.  The  city  of  New  Brm> 
wiek  and  the  Delaware  and  Karitau  Canal  which  terminates  here,  t» 
gether  with  extensive  brick-yards  on  the  South  ltiver,  did  a  targe  cam 
uierce  on  the  stream,  estimated  in  1S71  at  3,053.357  tons  per  annum. 

Tbe  present  project  was  adopted  in  1874,  andprovides  for  obtaining  hi 
diking  ami  dredging,  and,  where  necessary,  by  drilling  and  blasting  rock. 
a  channel  200  net  wide  and  10  feet  deep  at  mean  low  water  from  tie 
mouth  to  Now  Brunswick,  at  a  cost  of  §2,093 ,G62. 05.  It  was  modified 
in  1881,  pursuant  to  the  river  and  harbor  act  of  March  3  of  that  year. 
by  adding  to  it  the  dredging  of  the  "South  Channel,  about  13.000  feel 
loug,  100  feet  wide,  and  5i  feet  deep  at  mean  low  water  from  Kearney* 
Dock  to  Crab  Island. 

Under  this  project  $447,038.57  bad  been  expended  June  30,  1887,  m 
constructing  the  dikes  required  by  the  project  at  "  The  Stakes  "  anil 
"  Middle  Grounds,"  in  dredging  channels  2<Hi  feet  wide  and  12  feet  deep 
at  mean  low  water  at  these  points,  and  in  drilling,  blasting,  and  dredg- 
ing a  channel  of  the  same  dimensions  across  the  rocky  shoals  at  White 
head's  Sand  Dock.  Under  the  two  special  allotments  made  for  it  in  toe 
acts  of  March  3,  1881,  and  August  2, 1882,  the  South  Channel  va 
dredged  to  the  required  depth  for  a  distance  of  4,000  feet.  These  im- 
provements had  been  of  great  bene  tit  to  navigation,  perm  it  ting  the  large 
tows  in  use  on  the  river  to  reach  a  point  4  miles  below  New  Brunswid 
at  all  stages  of  the  tide.  The  commerce  of  the  river  was  reported  in 
1887  at  1,075,355  tous,  valued  at  §28,119,173. 

At  the  close  of  the  last  fiscal  year  surveys  of  the  defective  portions 
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At  the  second  opening  of  proposals,  September  2tt,  1887,  M/K.  Pid- 
geon  was  again  the  lowest  bidder  (abstract  of  bids  herewith),  propos- 
ing to  dredge  the  rocky  section  for  $2.83,  and  the  remainder  for  43  cents 
per  cubic  yard,  scow  measurement.  The  bids  were  again  rejected  and 
authority  obtained  to  hire  the  necessary  plant  and  do  the  work  by  the 
day.  While  negotiations  to  this  end  were  in  progress,  it  became  appar- 
ent that  it  would  not  be  advisable  to  close  the  lower  course  of  South 
River  at  present,  if  at  all,  so  that  the  proposed  dumpiug* ground  could 
not  be  used.  It  was  then  decided  to  dump  the  material  along  the  face 
of  dikes  A  and  1,  Raritan  Eiver,  and  use  a  second  dredge  to  pick  it  up 
again  and  throw  it  over  the  dike. 

Dredging  began  November  21,  and  was  discontinued  December  22 
on  account  of  the  freezing  of  the  river, 

A  dipper  dredge,  3  scows,  and  tug-boat  were  hired  at  88.40  per  hour ; 
and  a  clam-shell  dredge,  3  scows,  and  tug-boat  at  $78  perday.  The  first 
was  put  to  work  on  the  rocky  section,  and  the  latter  mainly  on  the  re- 
mainder of  the  shoal,  though  partly  on  the  rocky  section  also. 

The  cost  of  digging  and  dumping  3,695  cubic  yards  was  55.6  cents 
per  cubic  yard  for  the  dipper  dredge  on  the  rocky  section,  and  37.3 
cents  per  cubic  yard  for  3,935  cubic  yards  for  the  clam  shell,  a  favor- 
able exhibit  as  compared  with  the  lowest  bid. 

A  second  clam-shell  dredge  was  hired  at  $50  per  day,  and  used  to 
lift  the  dredged  material  over  the  dike,  and  for  a  short  time  also  in 
working  on  the  shoal.  The  lifting  over  the  dike  cost  10.6  cents  per  cu- 
bic yard,  making  the  total  cost  of  dredging  and  disposing  of  the  ma- 
terial 56.8  cent 8  per  cubic  yard,  scow  measurement. 

When  work  was  suspended  a  survey  of  the  shoal  showed  that  4,990 
cubic  yards  measured  in  place  had  been  removed,  making  a  channel  10 
feet  deep  at  mean  low  water  across  the  shoal,  25  feet  wide  at  its  nar- 
rowest point,  though  in  most  places  75  feet  wide.  The  rocky  sectiou 
was  nearly  completed. 

Operations  this  season  have  not  yet  been  resumed.  The  ouly  propo- 
sition received  for  hiring  plant  by  the  day  has  been  $168  per  day  for 
dredge,  tug-boat,  and  scows,  which  is  extravagant.  Three  propositions 
were  received  for  doing  the  work  by  the  yard :  Brainard  Bros.,  at  59 
cents  per  cubic  yard ;  H.  Du  Bois'  Sons,  at  55  cents;  and  M.  H.  Flan- 
nery,  at  50  cents.  These  propositions  were  all  rejected,  but  the  work  was 
subsequently  offered  to  M,  II.  Flanuery  at  40  cents  per  cubic  yard,  sub- 
ject to  approval  of  the  Chief  of  Engineers ;  this  offer  Mr.  Flannery  ac- 
cepted, and  it  has  since  been  approved  by  the  Chief  of*  Engineers  by. 
indorsement  of  June  12  1888,  ou  my  report  of  June  2.  The  dredged 
material  is  to  be  used  by  the  contractor  in  building  an  earthen  dike  or 
embankment  on  the  left  bank  of  the  river  at  the  Middle  Grounds,  it  be- 
ing believed  that  the  material,  which  is  mainly  coarse  gravel,  is  suffi- 
ciently heavy  not  to  be  removed  by  the  currents,  though,  if  necessary, 
the  face  of  the  dike  can  be  protected  with  stone  at  small  expense.  The 
construction  of  this  dike  was  recommended  in  my  report  of  June  2,  and 
was  approved  by  the  Chief  of  Engineers  June  11. 

The  channel  dredged  at  the  Middle  Grounds  in  1884,  to  a  depth  of  12 
feet  and  width  of  130,  has  not  maintained  itself  well,  but  has  shoaled 
opposite  the  site  of  the  proposed  dike,  till  there  is,  barely  a  continuous 
10-foot  channel  not  over  50  feet  wide.  The  shoaling  is  believed  to  be 
due  to  the  fact  that  the  width  of  the  river  is  excessive  at  this  point. 
The  dike  is  to  be  about  3,260  feet  long,  and  is  to  be  built  to  the  level  of 
high  water,  contracting  the  river  to  the  width  of  600  feet,  which  is  its 
width  iust  above  and  below.    This  dike  will  also  serve  the  purpose  of 
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iakiug  available  a  small  dnnipiog-grotmd  between  it  ami  shore,  « 
is  badly  needed. 

Work  is  to  be  begun  on  tbe  dike  and  the  dredging  nnder  agree: 
with  31.  H.  Flannery  Jnly  1. 

The  price  at  which  tbe  work  is  to  be  done,  40  cents  per  cubic  yard, 
measurement,  is  considered  reasonable  tu  view  of  the  fact  that  m 
all  of  tbe  material  will  Lave  to  be  bandied  twice ;  bnt  this  price  was 
obtained  by  bargaining,  and  it  is  now  a  well-known  fact  that  owners 
d  redging  plant  in  the  vicinity  of  New  York  have  so  com  bined  that  then 
is  no  longer  any  competition  for  Government  work,  so  that  prices  hart 
been  raised  beyond  a  reasonable  limit.     A  great  saving  to  the  Goran 
ment  would  result  from  its  owning  at  least  oue  complete  dredging  plat; 
in  this  neighborhood,  as  the  working  of  that  plant  would  set  a  stand- 
ard that  tbe  prices  bid  on  other  works  could  bo  compared  with. 

Mne-h  office  work  has  been  done  during  the  year  at  considerable  ei- 
pense,  in  posting  up  tbe  maps  and  records  of  the  improvement  since  its 
bes  nming. 

The  drill-scow  and  launch  Raritau,  which  were  in  an  entirely  onsen 
iceable  condition  at  tbe  beginning  of  tbe  year,  have  been  pnt  tti  gow 
repair,  one-half  of  tbe  expense  being  borne  by  the  improvement  of  Se» 
nochelle  Harbor,  iu  charge  of  Lieutenant-Colonel  Houston,  Corps  of 
Engineers,  who  has  since  used  the  plant  on  that  improvement  daring  the 
fall  and  spring.  Au  opportunity  ofl'ering  to  exchange  tbe  lanncb  Bv- 
itan  with  the  commanding  oftieer  at  Willets  Point,  for  the  tag  boat  Star, 
which  is  much  more  suitable  for  the  work  on  the  Ban  tan  River,  the  « 
change  was  made  with  the  approval  of  the  Chief  of  Engineers,  andftbt 
has  been  put  in  good  running  order. 

The  expenditures  during  tbe  fiscal  Year  ending  June  30, 18BS,  anioani 
to  $9,030.01,  as  follows  : 


Dredging  and  dniiipin 

Inspection 

Advertising 

Survey  ot  shoals  below  Martin's 

Examination  after  dredging 

Draughting  (old  record*  and  new  work)  .. 
Care  and  storage  of  roc  1. -drilling  --'-- 


J-::: 


s  Dock. 
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Money  statement. 

nly  1,  1887,  amount  available $23,(531.91 

tmonnt  received  from  Captain  Derby  for  sale  of  fuel  (March  31  and  June 

'  29,  1888) 2.00 

23, 653. 91 
lily  1,  1883,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding July  1,  1887 $8,896.49 

lily  1,  1888,  outstanding  liabil  it ies 185. 56 

9, 082. 05 

*'uly  1,  1888,  balance  available 14,571.86 

kmount  appropriated  by  act  of  August  11, 1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 64, 571. 86 

r  Amount  (estimated)  required  for  completion  of  existing  project 1, 572, 412. 05 

J  Amount  that  can  be  profitably  expended  in  the  fiscal  ending  June  30, 1890      100, 000 .  00 
\  Submitted  in  compliance  with  requirements  of  sections  «2  of  river  and 
V.     harbor  acts  of  1866  and  1867. 


Abstract  of  bids  for  dredging  in  Raritan  River,  New  Jersey,  opened  at  the  U.  8.  Engineer 
Office,  Army  Building,  New  York  City,  N  Y.,  at  12  o'clock,  m.,  on  September  7,  1887, 
.   tinder  advertisement  dated  August  13,  1887. 


ffo. 


*1 

2 
t3 


Name  and  residence  of  bidder. 


Name  and  residence  of  sureties. 


Bid  per  cubic  yard, 
in  scow.' 


700  feet 
rocky  sec- 
tion of 
channel. 


If.  X.  Pidgeon,  60  Sooth  street,  New 
York  City. 


Jobn  P.  Hawkins,  C.  C.  Ellis,  New 
York,N.Y. 
Hartford  Dredging  Company,  Hart-     Charles  J.  Hills,  Edward  6.  Lasbnry , 

ford,  Conn.  j      Hartford,  Conn. 

SlUah  Brainard,   24  State   street,  '  Theodore  Smith,  Henry  Smith,  Jersey 
Hew  York.  |      City,  N.  J. 


$14.00 
25.00 
15.20 


Remain- 
ing 4,103 
feet  of 
channel. 


$0.47 
.00 
.49 


*  Commence  according  to  specifications  and  finish  according  to  same, 
t  Commence  on  or  before  October  1. 1837. 

Abstract  of  bids  for  dredging  in  Raritan  River,  New  Jersey,  opened  at  the  U.  S.  Engineer 
Office,  Army  Building,  New  York  City,  N.  F.,  at  12  o'clock,  m.,  on  September  22, 1887,  wi- 
tter circular  dated  September  12, 1887. 


1 
2 
8 

4 


"W.  H.  Beard,  302  Hamilton  avenue, 
Brooklyn,  N.  Y. 

Elijah  Brainard,  24  State  street.  Now 
York  City,  N.Y. 

Hartford  Dredging  Company,  Hart- 
ford, Conn. 

If.  K.  Pidgeon.  60  South  street.  New 
York  City,  N.Y. 


Name  and  residence  of  sureties. 


Price  per  cubic  yard, 
measured  in  scow. 


C.  N.  Kingsland,  M.  D.  Lawrence, 

Brooklyn,  N.  Y. 
Joseph  Laughlin,  New  York,  N.  Y. ; 

Georgo  W.  Rogers,  Elizabetn,  N.  J. 
Charles  J.  Hills,  Edward  G.  Laabury, 

Hartford,  Conn. 
Jolm  P.   Hawkins,  A.  J.  Atwater, 

Now  York,  N.  Y. 


700  feet 

rooky  sec 

tion  of 

channel. 


*$3.50 

t3.00 

18.00 

2.83 


Remain 

ing  4,109 

feet  of 

channel. 


$0.48 
.46| 


55 


.43 


*  For  all  material  that  can  be  dredged  without  blasting. 
t  Book-work  not  included. 
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COMMERCIAL   STAT1HT1CS. 

The  following  statistii:*  ri-Int ivo  In  iimiiiiHrce  of  the  Hiiritan  River  dnringimi. 
..'iHliir  y.-jit  I'S?,  wnru  (.'ompil.-'d  in  this  oillce  by  Mr.  C.  8.  Kelsey,  marvejvc: 
Population  of  HiddleM*  Cooo.1  v  in  1835 3.H 

Assessed  viil--.ntiou  (if  ]v;il  ,s!at.'  in  ld-U,  Miildlcscn  ( ■.unity    Sla.'WU 

Assessed  valuation  of  personal  pro[icity  in  1--.',  Middlosi';.  Coimty 9,tHM 

Total  valuoof  materials  of  inatHifii'tnro   in  l-7;>,  MlrMk-wn  County 5, VIS 

Total  value  of  products  of  manufacture  in  leTL>,  Miitdlesoa  Comity 9,SS,SI 

EXPORTS. 

I'rom   South 
Elver. 

Prom  DcUware 
aud  lfaritiD  C*n«l. 

Below  Now  IJjod* 
wicfc. 

Total 

TO... 

Value. 

•Tooa. 

Value. 

T.„. 

Value. 

Tow.       Tilt. 

Produrt«of  foreits 

Product*  of  mlDW; 

6,600 

(23,700 

'S2s 

12,180 

2,  Ml  o4t 

<ir.li,  «;« 

100 

(1,000 

in  tie    nco 

472.  OBO     *«« 

340.340    i,ma 

520,771   liiCB 

CUt,  ores,  etc 

R  35* 

16,(01 

•,].■.  iu'.ij' 
SO,  000 

(0,309 

149,658 

161  MO 
LOW 

163,810 

538,224 
325,000 

Mii>ri'lVio<'«ii.i    morohjvn- 

318,438 

US,  Ml 

008, 601 

-i:i.n,.;i   ki.uh.i'.il:  siii.isa 

1,013,882   11,  aW.  Mi  UT.  TUB 

IMPOIITS. 

Product,  of  for™u 

1  J,  51(1 

w,ra 

66,051 

IB.  M0 

47,380 
(0,887 

HO.  050 

Htm 

j,u,.:'.r,-,r. 

1.  690,  500 

18,896      MH,» 

84.(03       «S« 
53,38;     1_«,S 

■(•a   i.«a» 
mo      a" 

loo.iti   troi.a 

3G9,»9    KM1 

Prodnctiof  mine*: 

B,  806 

805,000 

'1  ■. Iiii-f.l  l ■  r ■  - ■  1 1 .  i  ■ 

M.,vl,.,i„li,B  and  miacel- 

640 

51,000 

163,(31 

6.908.950 

8,000 

350.000 

iii'.:.i;''i 

■.men 

*"* 

345,  000 

Tim  (.'uimiK'ir.'  of  South  Ami  my  is   m>t    iiicliidc.l    in  the  above.      Dnriajt  the  HW  I 
:!i;,.jhi  toiisufc'iiiviiiidsjiinl,  vahu'il  m  *<.,(«  jn,  ivcreerqiortud  liv  rail  from  the  r 
of  the  ri 


1: 


APPENDIX  F REPORT  OF  CAPTAIN  McC.  DERBY. 


657 


Shipping. 


MPeSgn  Teasels  entered  from  foreign  countries 
-Mwijgn  vessels  cleared  for  foreign  countries... 

.  jtoeric&n  vessels  from  foreign  port 

'.  MMTieau  vessel*  for  foreign  ports 

itiriae  vessels  entered 

vessels  cleared 


Registered 
tonnage. 


24, 313 

68, 678 

1,  553 

7,485 

119, 370 

52,337 


Among  "  coastwise  vessels  entered  "  are  included  thirteen  foreign  vessels  18,485 
m«,  which  came  here  wirh  foreign  cargo,  having  first  discharged  other  foreign  cargo 
t  Mew  York.  Among  " coastwise  vessels  cleared"  are  included  seven  foreign  vessels 
Sf7&J  tons)  and  five  American  vessels  (4,103  tons)  which  loaded  at  this  port  cargo 
M*  a  foreign  port,  hat  went  to  New  York  for  additional  cargo. 

dumber  and  tonnage  of  all  vessels  belonging  to  the  port  of  Perth  Amboy,  X.  J.,  June 

30.  1888. 


Registered 
tonnage. 


jtteam  Teasels. . 
.tailing  vessels. 


Janal  boats  and  scows. 


Total 


7,242.60 

15. 841.  71 

20,355.95 

246.40 

43, 686. 66 


Including  vessels  belonging  here,  but  temporarily  documented  elsewhere,  June  30, 
1888,  not  including  vessels  belonging  at  other  ports  yet  documented  here  on  that 
late. 


F6. 
IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Before  the  improvement  of  this  stream  was  undertaken  by  the  United 
States  the  navigation  of  the  lower  2£  miles  of  its  course  had  been 
abandoned,  and  a  canal  dredged  at  private  expense  from  a  short  dis- 
tance below  Washington  to  Sayreville,  on  the  liaritan  Eiver.  In  1880, 
when  the  present  project  for  improving  the  river  was  adopted,  the  mouth 
of  this  canal,  on  account  of  its  faulty  location,  had  shoaled  to  a  depth 
of  4.G  feet  at  mean  low  water,  and  the  best  depth  in  the  canal,  some 
distance  above,  had  decreased  to  3.3  feet.  Above  Washington  a  depth 
of  2.7  feet  existed  to  Bissett's,  3$  miles,  and  of  2.5  feet  to  Old  Bridge, 
the  head  of  navigation,  6£  miles  above  the  mouth  of  the  canal  at  Sayre- 
ville. The  range  of  the  tide  was  5.3  feet  at  Sayreville.  The  town  of 
Washington  and  numerous  brick -yards  did  a  commerce  on  the  river 
valued  at  $1,249,000. 

The  present  project,  adopted  in  1880,  provides  for  closiug  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the 
latter,  aud  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet  mean  low 
water  to  Washington,  6  feet  to  Bissett's,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow. 
It  was  estimated  to  cost  $194,695. 

The  amount  expended  under  this  project  to  June  30, 1887,  $55,863.31,  ■ 
with  which  the  direction  of  the  mouth  of  the  canal  had  been  changed,  the 
dikes  below  Washington  completed,  and  a  small  amount  of  dredging 
done  on  a  shoal  above  Washington.    No  increase  in  the  commerce  of  the 
river  had  been  observed. 

BNO  88- — 42 


iuweM  uiuufi,  at  «y  ceuts  ^au»tract  ui  uius  uerewiL 
again  rejected,  and  authority  obtained  to  hire  the  n 
do  the  work  by  the  day. 

A  dipper  dredge  was  hired  with  three  small  scows  ai 
per  hour.  Work  was  begun  October  17,  1887,  cutt 
on  the  right  bank  at  the  mouth  of  the  canal,  and  du 
in  the  lower  course  of  South  River  below  Pettitfs  br 
ing  project  approved  in  1880  providing  for  entirely  cl 
The  fact  was  shortly  developed,  however,  that  resi< 
of  this  portion  of  the  stream  strongly  objected  to 
closed  or  obstructed,  notwithstanding  the  factahat  i 
exists  from  their  property  to  the  Raritan  River  via 
the  lower  course  of  the  river,  and  that  no  vessel  € 
channel  except  on  the  rarest  occasions.  A  petiti 
sigued  by  forty  residents  and  boat  owners  of  the  neighl 
that  no  obstruction  be  placed  in  this  portion  of  the  ] 
said  channel  is  of  value  to  commerce  and  naviga 
value  even  when  a  depth  of  8  feet  at  mean  low  watei 
through  the  canal. 

In  my  judgment,  closing  the  lower  course  of  the 
sential  feature  of  the  existing  project,  as  I  feel  no 
the  volume  of  water  that  flows  naturally  through  th< 
ample  to  maintain  a  depth  of  8  feet  at  mean  low  wa 
fore  thought  advisable  to  defer  to  the  wishes  of  th 
neighborhood  aud  find  some  other  means  of  disposin 
dredged  from  the  canal,  even  though  this  involved 
pense  of  baudling  all  the  dredged  material  twice  in 
the  dikes  in  the  canal. 

In  addition  to  the  dipper  dredge  already  at  wo 
dredges  with  two  300  yard  scows  were  hired  at  $100 
employed  excavating  a  channel  across  the  shoal  bet1 
B  in  the  canal,  and  across  the  shoal  in  the  river  abre 
below  Washington.  The  dredged  material  was  place 
|  adjacent  to  the  cuts  made,  with  the  exception  of  441  ci 
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entire  quantity  dredged  from  between  Dikes  D  and  E,  as  meas- 
i  place,  is  11,074  cubic  yards,  indicating  that  in  putting  the  dredged 
at  behind  the  dikes  the  dredge  removed  somewhat  more  than  had 
umped. 

imber  of  cubic  yards  dredged  this  season 16, 815 

dredging  and  damping,  per  cubic  yard $0. 165 

lifting  dredged  material  over  dike,  per  cubic  yard 079 

otal  cost,  per  cubic  yard 244 

lowest  bid  received  for  the  above  work  by  contract  was  20  cents, 
did  not  include  lifting  the  dredged  material  over  the  dike. 
3els  drawing  6  feet  can  reach  Washington  at  mean  low  water;  the 
channel  is  50  feet  wide  at  Dike  F,  and  60  feet  in  the  canal,  where 
kely  to  be  improved  by  the  curreuts. 

srs.  Sayre  and  Fisher,  the  owners  of  the  brick-yards  at  the  mouth 
canal,  have  made  the  claim  that  it  was  one  of  the  conditions  on 
they  deeded  certain  lands  to  the  United  States  in  1881  for  the 
the  improvement  of  South  River  that  the  United*6tates  should 
Dike  A  continuously  from  the  meadow  bank,  where  it  now  starts, 
corner  of  their  dock  at  the  mouth  of  the  canal ;  and  they  accord  - 
nade  application  during  the  year  to  have  the  dike  extended  down- 
i  to  the  corner  of  their  dock,  a  distance  of  about  230  feet,  they 
anxious  to  use  the  dike  as  a  dock  front.  A  map  showing  the  lo- 
will  be  found,  page  764  of  the  Annual  Report  of  the  Chief  of  En- 
s  for  1885.  The  records  of  this  office  indicate  that  the  construc- 
'  this  dike  was  not  a  part  of  the  consideration  for  which  the  land 
*eded,  and  it  does  not  form  part  of  the  existing  project ;  the  ap- 
on  of  Messrs.  Sayre  and  Fisher  was  therefore  not  granted.  It 
owever,  finally  settled,  that  in  consideration  of  all  claim  against 
i  ited  States  being  abandoned  by  Messrs.  Sayre  and  Fisher,  and 
roceeding  to  close  the  gap  between  their  dock  and  the  end  of  the 
F  the  construction  of  a'  suitable  bulkhead,  that  the  shoal  along 
:»nt  on  the  right  bank  of  the  mouth  of  the  canal,  which  had  re- 
since  it  was  dredged  by  the  United  States  in  1882,  would  be 
«1  again  by  the  United  States  to  a  depth  of  6  feet  mean  low  water; 
^se  arrangements  have  been  carried  out,  greatly  improving  the 
ce  to  the  canal. 

steamer  running  to  Washington  having  been  seriously  damaged 
xriug  onto  Dike  B  during  an  extraordinarily  high  tide,  fender- 
«re  driven  along  the  dike  at  small  expense,  to  prevent  the  recur- 
>f  such  an  accident, 
expenditures  for  the  last  fiscal  year  amount  to  $4,875.09,  as  fol- 

kg  16,815  cubic  yards $4,106.94 

ion  of  above 464.44 

tatioQ  after  dredging 20.63 

;  fender-piles  along  face  of  Dike  B 3*2.50 

itiug  (old  records  and  new  ones) lOl.  40 

stratum 129. 1* 

?otal 4. 875. 09 

commerce  of  the  stream  is  steadily  increasing.  The  largest 
yards  in  the  world  are  situated  on  its  banks,  and  the  number  of 
made  during  the  past  year  is  greater  than  ever  before.  The  ma- 
of  the  vessels  engaged  in  this  trade  can  only  reach  their  destina- 
y  waiting  for  the  tide.  A  larger  steam-boat  making  daily  trips 
iir  York  has  been  put  on  this  year. 
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,  The  sura  of  #30,000  can  be  expended  profitably  as  regard*  tl 
'  cient  prosecution  of  tbe  work  during  the  fiscal  year  ending  Ji 
1890.  It  would  be  applied  to  giving  the  channel  the  fad  diiw 
required  by  the  project  below  Washington,  and  in  extending  £ 
provement  to  tbe  brick-yards  above;  this  would  add  greatly 
shipping  facilities  of  the  stream  and  would  stimulate  itainen 
commerce. 

The  estimated  amount  required  for  the  completion  of  the  in] 
incut  is  $133,695. 

This  work  is  in  the  collection  district  of  Amboy.  The  nearaat  port  of  on  try, 
Amboy,  N.  J.  ;  nearest  light-house,  Great  Beds  Light,  in  Baritan  Bay,  K.  1. ;  i 
fori,  at  Sand;  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Ambo;  during  the  nasal  na 
ing  June  30,  1688,  f5T,727.64. 

Original  estimate .....  fISM 

Amount  appropriated .... ......... .... ...  . ....     (1,1 

Amount  received  from  sales  of  coat  (A.  li.  C.  E.  1883) } 

Amount  expended _. 81, fl 

Money  statement. 

July  1, 1867,  amount  available fell! 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1867 4,81 

.July  1,  1863,  balance  available.  * 

Amount  appropriated  by  act  of  August  11, 1888 5,« 

Amount  available  for  fiscal  year  ending  June  30,  1889 5,8 

{Amount  (estimated)  required  for  completion  of  existing  project iai.13 
AmoantthatcanbeprofitablyexpondediDfisca)yearendingJnne30, 1890  30,8 
Submitted  in  compliance  with  requirement*  of  eectiona  M  of  river  and 
harbor  acts  of  1866  and  1867. 


tinder  circular  Uttar  daUA  Auguit  12,  1887. 
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COMMERCIAL  STATISTICS. 

jfhe  following  statistics  relative  to  the  commerce  of  Sooth  River,  New  Jersey,  dur- 
g  the  calendar  year  1887,  were  compiled  in  this  office  by  Mr.  G.  S.  Kelsey,  surveyor. 

le  population  of  East  Brunswick  in  1835  was 3,697 

ftessed  valuation  of  real  estate  in  1880,  East  Brunswick  township $789, 170 

toeosed  valuation  of  personal  property  in  1880,  East  Brunswick  town- 
ship   241,400 

a tal  (estimated)  valueof  farm  products 124,000 


Articles. 


Exports, 

znmon  brick 

fc-yandeand 

va  wood,  posts,  poles,  piles,  etc 

urafectures  —  

vm  products  and  general  merchandise..... 

Total 

Importi, 

U , 

Jding  material    

^>d 

-tilixers 

DQfactares  and  general  merchandise 

TotaJ 

Total  commerce 


Ton*. 


229, 179 


Value. 


181, f 00 

#418,000 

6,354 

16,801 

5,500 

23. 700 

1,000 

100,000 

1,000 

50,000 

195, 354 

608,501 

14, 515 

66,652 

460 

10,500 

350 

1,125 

17,000 

35,000 

1,500 

151,000 

33,825 

264,277 

872,778 


X?wo  new  brick-yards  have  been  recently  established  with  a  capacity  of  15,000,000 
^  year,  valued  at  $75,000.  The  entire  product  of  the  brick-yards  is  exported  by 
^ter,  and  has  steadily  increased  in  amount  since  1880,  having  more  than  doubled 
c*ce  that  date. 


IMPROVEMANT  OF  CHEESEQUAKES  CREEK,  NEW  JERSEY. 

In  its  original  condition  the  stream  was  obstructed  at  its  mouth  by 
sand-bar,  on  which  the  best  depth  was  1  foot  at  mean  low  water;  for 
>out  a  mile  of  its  length  the  channel  had  a  depth  of  6  feet,  but  the  re- 
ainder  had  generally  a  depth  of  3  teet  and  less.  The  range  of  the 
le  is  5.1  feet.  Five  hundred  aud  forty-six  small  vessels  passed  the 
►aw  at  the  mouth  of  the  creek  in  1878. 

Tbe  project  for  the  improvement  was  adopted  in  1879,  and  provides 
r  obtaining  by  dredging  and  diking  a  channel  5  feet  deep  at  mean 
w  water,  and  200  feet  wide  at  the  mouth  of  the  creek,  and  4  feet  deep 
jth  a  width  of  from  100  to  50  feet  to  the  head  of  navigation  at  White- 
>ad's  Dock,  3  miles  from  the  mouth.  The  amount  expended  under  this 
•oject  to  June  30,  1887,  was  $40,000 :  the  least  depth  in  the  improved 
iannel  at  the  mouth  was  4.5  feet  at  mean  low  water ;  no  work  had  been 
me  on  the  shoals  above;  and  no  increase  in  the  commerce  of  the  creek 
id  been  observed. 

There  have  been  no  funds  available  during  the  year  ending  June  30, 
>S8,  and  no  expenditures.  The  condition  of  the  creek  and  its  traffic 
mains  substantially  unchanged.  The  works  at  the  mouth  of  the  creek 
ere  examined  by  the  engineer  iu  charge,  June  26.  The  beach  has  been 
it  away  to  a  considerable  extent  at  the  inner  ends  of  the  jetties,  aud 
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creek  might  be  expected. 

The  estimated  amount  required  for  the  completion 
meat  is  $50,000. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.  J 
Great- Beds  Light,  in  Raritan  Bay;  nearest  fort,  fort  at  Sandy  H< 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy,  during 
ing  June  30,  1888,  $57,727.64. 

Original  estimate  (revised,  1885) 

Amount  appropriated 

Amount  expended 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  un< 
Submitted  in  compliance  with  requirements  of  sections  2  of  ri 
harbor  acts  of  1866  and  1867. 


F8. 
IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  J 

Key  port  Harbor  was  originally  accessible  at  low  wat4 
drawing  less  than  4  feet.  Before  its  improvement  wa 
the  United  States  a  6-foot  channel  had  been  dredged  at 
which  had  shoaled  in  1872  to  5£  feet,  and  in  188J  to  5  f 
the  tide  being  4.7  feet.  A  large  commerce  was  carri 
valued  at  $  .',932,000. 

The  project  for  the  improvement  was  adopted  in  181 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at 
and  200  feet  wide  from  the  steam-boat  dock  to  the  8  foo 
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t  mean  low  water,  hut  it  is  reported  that  the  commerce  as  yet  shows 
falling  off. 

Df  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
lance  of  the  estimate,  $10,000,  can  be  expended  profitably  as  regards 
»  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
,  1890,  and  would  be  applied  to  dredging  the  channel  to  the  dimensions 
luired  by  the  project,  which  would  add  materially  to  existing  facili- 

8. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
snt  is  $10,000. 

["his  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
rtof  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay;  nearest  iort, 
*t  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy,  daring  the  fiscal  year  end- 
l  Jnne  30,  1888,  $57,727.64. 

iginal  estimate  (1873) $30,475.00 

•vised  estimate  (1884^ 40,475.00 

Dount  appropriated 30,475.00 

aount  expended,  including  outstanding  liabilities  July  1,  1888 30,047. 89 

Money  statement. 

ly  1, 1887,  amount  available '|4.>4. 49 

ly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 1 $22.38 

ly  1, 1848,  outstanding  liabilities 5.00 

27.38 

ly  1,  1888,  balance  available 427. 11 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


F9. 
IMPROVEMENT  OF  MATTAWAN  CREEK,  NEW  JERSEY. 

Before  its  improvement  by  the  Government  this  small  stream  wag 
tstructed  at  its  entrance  to  Keyport  Harbor  by  a  mud  flat,  on  which 
e  best  depth  at  the  worst  section  was  3.1  feet  at  mean  low  water, 
ongh  the  3- foot  channel  was  too  narrow  and  tortuous  for  use.  Above 
is  flat  a  good  4-foot  channel  existed  to  1 J  miles  above  the  mouth,  and 
ence  to  the  steam-boat  dock  at  Mattawan  3.5  feet,  shoaling  to  1.8  feet 
the  freight  dock,  600  feet  above,  and  1J  miles  from  the  mouth.  The 
nge  of  the  tide  is  4.7  feet.  Notwithstanding  the  above  difficulties  it 
rried  commerce  valued  in  1880  at  $800,000. 

The  project  for  the  improvement  was  adopted  in  1881,  and  provides 
r  dredging  a  channel  4  feet  deep  at  mean  low  water,  and  100  feet  wide 
:>m  the  month  to  Winkson  Creek,  and  thence  75  feet  wide  to  the  rail- 
ad  bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
ated  cost  of  $33,120. 

To  June  30,  1887,  the  amount  expended  under  this  project  wag 
S1,000,  with  which  a  channel  had  been  dredged,  giving  the  required 
>pth,  from  the  mouth  to  the  freight  dock  at  Mattawan,  with  widths 
trying  from  100  to  30  feet. 


Bions  required  by  the  project,  which  would  add  matt 
facilities. 

The  estimated  amount  required  for  the  completion 
meat  is  $12,120. 

This  work  U  in  the  collection  district  of  Perth  Amboy,  N.  J., 

Sit  of  entry.    Nearest  lighthouse  Great  Beds  Light,  in  Raritai 
t  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Am  boy  dnrin 
ing  Jane  30.  1888,  (57,727.64. 

Original  estimate 

Amount  appropriated 

Amount  expended 

Money  statement. 

!  Amount  (estimated)  required  for  completion  of  existing  projoc 
Amonntthatcanbeprodtably  expended  in  fiaoal  year  ending  Jan 
Submitted  in  compliance  with  requirements  of  sections  2  of  i 
harbor  acta  of  1866  and  1607 . 


COMMERCIAL 


The  following  statistics,  relative  to  commerce  of  Mattawan  i 
the  calendar  year  1867,  were  compiled  in  this  office  by  Mr.  C. 
mainly  from  statements  furnished  by  Mr.  J.  H.  Horn  or,  of  Hatta' 


m  prodnce  «d<1  gmrdpn  track  (estimated  from  Canal  Report)  .. 
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F  10. 
'  IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1879,  and  contem- 
plates the  formation  of  a  channel  6  feet  deep  at  meau  low  water,  and  from 
800  to  150  feet  iu  width,  from  the  mouth  of  the  river  to  Red  Bank,  on 
the  North  Brauch,  8  miles,  and  to  Branchport,  on  the  South  Branch,  9 
miles. 

In  its  original  condition  the  river  was  much  obstructed  by  sandbars 
on  which  the  best  depths  at  mean  low  water  were,  at  the  mouth,  3.9 
feet;  below  Highland's  Bridge,  5.4  feet;  at; Lower  Rocky  Point,  3.6  feet; 
at  Barley  Point,  3.3  feet;  at  Chalmers,  5  feet;  at  Oceanic,  5.5  feet;  be- 
low Bellevue,  3.  L  feet;  at  Seabright  Bridge,  4.2  feet ;  at  Jumping  Point, 
2.Q  feet;  at  Sedge  Island,  2.8  feet.  A  survey  completed  in  April,  1887, 
shows  the  depths  at  these  points  to  be  5.9  feet,  5.9  feet,  7.7  feet,  3.6  feet, 
7.8  feet,  7.2  feet,  4.5  feet,  7.2  feet,  5.9  feet,  4.4  feet,  respectively.  No 
changes  are  known  to  have  taken  place  since. 

The  estimated  cost  of  the  existing  project  is  $254,562,  of  which 
$200,128.58  had  been  expended  June  30, 1888. 

A  project  recommending  the  construction  of  stone  dikes  G3,  G4,  £ud  M 
was  approved  by  the  Chief  of  Engineers  July  13,  1887,  and  sealed  pro- 
posals were  invited  by  circular  letter,  and  opened  August  10,  1887  (ab- 
stract of  bids  herewith).  A  map  showing  the  proposed  work  will  be 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  780. 
A  contract  was  made  August  20,  with  F.  P.  Ear  tmau,  the  lowest  bid- 
der, to  coustruct  the  dikes  at  98  cents  per  cubic  yard  of  stone ;  measured 
on  scows  and  delivered  in  the  dikes ;  the  work  was  to  be  completed  by 
November  1,  1887.  The  facilities  of  the  contractor  for  doing  the  work 
proved  to  be  inadequate ;  the  contract  was  extended  to  December  1, 
and  again  to  May  15,  1888,  when  the  contractor  reported  his  inability 
to  complete  the  work,  having  delivered  1,843  cubic  yards  of  stone  which 
bad  been  placed  in  dikes  C3  and  C4. 

This  delay  caused  considerable  loss  to  the  United  States,  increasing 
the  cost  of  inspection  while  work  was  in  progress,  and  causing  the 
loss  of  the  bunches  of  piles  driven  to  mark  the  line  of  the  dikes,  nearly 
ail  of  which  were  carried  away  by  the  ice  during  the  winter. 

On  May  17  the  work  was  again  advertised,  and  sealed  proposals  were 
opened  May  26  (abstract  herewith).  The  lowest  bidder  was  A.  J.Howell, 
with  whom  a  contract  was  make  June  7,  to  deliver  2,000  cubic  yards  of 
stone  at  $1.45  per  cubic  yard.  The  contractor  began  the  delivery  of 
the  stone  June  2,  and  has  carried  on  the  work  steadily  until  the  close 
of  the  fiscal  year,  when  all  the  stone,  2,011  cubic  yards,  had  been  re- 
ceived on  the  work,  and  all  had  been  placed  in  the  dikes  with  the  ex- 
ception of  one  load  of  333  cubic  yards. 

Dike  C4, 1,260  feet  long,  has  been  built  to  the  height  of  extreme  low 
water,  and  4  feet  wide  on  top,  except  for  a  distance  of  30  feet  at  its  junc- 
tion with  C,  where  it  was  only  raised  to  2  feet  below  mean  low  water 
to  permit  the  passage  of  row-boats.  Dike  C3  has  been  built  to  the 
height  of  1  foot  above  mean  low  water,  and  from  4  to  6  feet  wide  on  top. 
This  completes  the  dike  for  the  present,  though  it  will  require  more 
stone  later,  when  the  current  in  the  river  has  scoured  along  its  face 
and  caused  the  stone  to  settle. 

It  may  also  be  necessary  to  protect  the  top  of  the  dike  aud  its  outer 
race  above  low  water  with  large  blocks  of  stone,  if  it  is  found  that  ice 
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Money  statement. 


fuly  1, 1887  amount  available |7,456.50 

ktly  1. 1888,  amount  expended  during  fiscal  year,  exclusive  of 

"".  liabilities  outstanding  July  1, 1887 $3,085.08 

^Fnly  1, 1888,  outstanding  liabilities 101,35 

Inly  1,  1888,  amount  covered  by  existing  contracts 2, 915. 95    , 

6, 102. 38 

July  1,  1888,  balance  available 1,354.1*2 

i  Amount  appropriated  by  act  of  August  11,1886 10,000.00 

'Amount  available  for  fiscal  year  ending  June  30,  1889 11, 354. 12 

(Amount  (estimated)  required  for  completion  of  existing  project 40, 062. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    40, 062. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  constructing  stone-dikes  in  the  Shretcsbury  Hirer,  K.  J,,  opened 
at  the  U.  8.  Engineer  Office,  Army  Building,  New  York  City,  N.  Y.,  at  12  o'cloclf  m.  on 
August  10, 1887,  under  circular-letter  of  July  26,  1887. 


No. 

%                        Name  and  address  of  bidder. 

Price  per 

cnbio  yard 

of  stone 

delivered 

in  place. 

1 

F.P.Eastman,  foot  of  East  39th  street^New  York  City 

$0.08 

2 

John  A.  Booker,  110  Wall  street.  New  York  City 1 

1.35 

A  contract  was  made  August  20,  1887,  with  F.  P.  Eastman,  the  lowest  bidder,  for 
furnishing  5,000  cubic  yards,  more  or  less,  of  stone,  and  constructing  about  3,700  feet 
of  stone-dike. 

« 

Abstract  of  proposals  for  constructing  stsne-dikes  in  the  Shrewsbury  River,  K.  J.,  opened  at 
tke  U.  S.  Engineer  Office,  Army  Building,  New  York  City,  N.  Y.,  at  12  a1  clock  noon,  on 
May  26, 1888,  under  circular  of  May  17,  lt£6. 


No. 


1 
2 


Name  and  address  of  bidder. 


John  A.  Boaker,  110  Wall  street,  New  York  City 

Alex.  J.  Howell,  336  West  Nineteenth  street,  New  York  City 


Price  per 

cnbio  yard 

of  stone 

delivered 

in  place. 


$1.50 
1.46 


A  contract  was  made  June  7,  1888,  with  Alex.  J.  Howell,  the  lowest  bidder,  for 
furnishing  2,000  cubic  yards,  more  or  less,  of  stone,  and  constructing  about  2,500  feet 
of  stone-dike. 


F  II. 

IMPROVEMENT  OF  MANASQUAN  RIVER,  NEW  JERSEY. 

In  its  original  condition  this  stream  bad  a  depth  of  from  6  to  4  feet 
at  mean  low  water  for  several  miles  above  its  mouth,  and  was  obstructed 
at  its  outlet  into  the  ocean  by  a  sand-spit,  which  had  deflected  the 
stream  into  a  channel  parallel  with  the  beach,  communicating  with  the 
ocean  across  shifting  sandbars,  on  which  the  best  depth  did  not  ex- 
ceed 1 J  feet  at  mean  low  water ;  mean  range  of  tide  2.4  feet.    In  severe 
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storms  this  channel  was  sometimes  entirely  closed  by  the  sand,  remai 
iiig  so  until  the  fresh  water  in  the  river  had  accumulated  suffieieutlji 
force  a  new  outlet.  Under  these  conditions  the  river  could  not  beiwt 
by  commerce. 

The  project  for  its  improvement  was  adopted  in  1870,  and  coat* 
plated  dredging  the  lower  river,  and  obtaining  by  means  of  jettiai 
permanent  outlet  nearly  at  right  angles  to  thcbeacb,  with  a  depth  oft 
feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120. 

The  amonnt  expended  under  tins  project  to  June  30, 18S7.  waa  KttMM 
witb  which  two  jetties  had  been  construe  ted,  bat  neither  to  ita'fri 
length,  appropriations  having  ceased  in  1882.  No  permanent  Lmpro' 
incut  had  been  effected. 

There  were  no  expenditures  on  account  of  this  work  during  the  ytu ; 
ending  June  30,  1888,  there  being  no  funds  available. 

Manasquan  Inlet  was  examined  in  August,  1887.  High-water  nun 
north  of  the  inlet  had  not  changed  in  position,  remaining  a  few  feet  is 
side  of  the  outer  end  of  the  jetty,  but  south  of  the  inlet  the  beach  bti 
made  out  several  hundred  feet,  and  a  sand-spit,  similar  to  the  one  ttu; 
existed  in  1879,  masked  the  channel  between  the  jetties,  much  astbit 
of  1879  then  masked  the  gorge  of  the  natural  inlet,  A  heavy  stonu  hu 
lately  occurred,  like  those  which  formerly  closed  the  inlet  periodica:'! 
at  long  intervals,  producing  the  same  result  as  formerly.  Whentt* 
waters  of  the  river  broke  through  the  beach  again  they  scoured  a  elua 
nel  behind  the  south  jetty,  leaving  it  without  connection  with  the  shore; 
a  result  which  had  been  imminent  for  some  years.  The  inner  end  of 
this  jetty  was  in  the  deepest  water  of  the  inlet,  and  it  had  begun  to  p 
to  pieces.  If  it  were  intended  to  carry  out  the  original  project,  or  an? 
other  project  for  improving  the  mouth  of  the  Manosqaan,  it  would  1» 
advisable  to  spend  at  once  about  $.',000  to  put  this  dike  in  snch  coadi 
tiou  as  to  prevent  its  entire  destruction  ;  but  as  there  is  no  comment 
on  the  river  now,  and  no  population  or  interests  sufficient  to  support! 
trade  at  all  commensurate  with  the  cost  of  making  the  river  available 
it  does  not  seem  likely  that  it  is  the  intention  of  Congress  to  compleie 
this  work,  particularly  as  no  appropriation  has  been  made  for  it  in  sev- 
eral years.     As  the  south  jetty  serves  no  useful  purpose  in  its  present 
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vQIPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS,  AND  OF 
;  RIVERS  IN  NEW  JERSEY— HARBOR  IMPROVEMENTS  IN  DELAWARE 
"  RIVER  AND  BAY— CONSTRUCTION  OF  PIER  AT  LEWES— DELAWARE 
.    BREAKWATER. 


REPORT   OF  LIEUTENANT-COLONEL    HENRY    M.    ROBERT,    CORPS    OF 
■     ENGINEERS,  OFFICER  IN  CHARGE,  FOR   THE   FISCAL  YEAR  ENDING 

>     JUNE  30,  1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

-.  • 

IMPROVEMENTS. 


1.  Delaware   River,    Pennsylvania    and 
'  Jersey. 

2.  Frankford  Creek,  Pennsylvania. 
,  3.  Schnylkill  River,  Pennsylvania. 

4.  Iee-harbor  at  Marcus  Hook,  Pennsyl- 

vania. 

5.  Ice-harbor  at  the  head  of  Delaware 

Bay,  Delaware. 

6.  Construction  of  iron  pier,  in  Delaware 

Bay,  near  Lewes,  Delaware. 

7.  Harbor  at  Delaware  Breakwater,  Dela- 

ware. 

8.  Rancocas  River,  New  Jersey. 

9.  Woodbury  Creek,  New  Jersey. 


10.  Mantua  Creek,  New  Jersey. 

11.  Raccoon  River,  New  Jersey. 

12.  Salem  River,  New  Jersey. 

13.  Cohansey  Creek,  New  Jersey. 

14.  Removal  of  wrecks  from  Delaware 

Bay  and  River. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 

16.  Survey  of  harbor  at  Atlantic  City, 

New  Jersey. 

17.  United  States  Commission  advisory  to 

the  Board  of  Harbor  Commissioners 
of  Philadelphia,  Pennsylvania. 


EXAMINATIONS  AND  SURVEY. 
18.  Thoroughfare  from  Cape  May  to  the  Great  Bay  north  of  Atlantic  City,  New  Jersey. 


United  States  Engineer  Office, 

Philadelphia,  Pa.}  July  6,  1888. 

Sir  :  I  have  the  honor  to  transmit  herewith  annual  reports  for  the 
fiscal  year  ending  June  30,  1888,  of  the  river  and  harbor  works  under 
my  charge. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Eobert, 
Lieut  Col.  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


G  i. 

IMPROVEMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JERSEY. 

The  river  and  harbor  act  approved  August  5,  1886,  contained  an  ap- 
propriation of  $210,000  for  improving  Delaware  Eiver,  Pennsylvania 
and  New  Jersey,  of  which  $30,000  was  to  be  applied  to  improving  the 
channel  between  Camden,  N.  J.,  and  Philadelphia,  Pa.,  and  $7,500,  or 
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(3)  Construction  of  a  brush  and  stone  dike  near  Miffl 
Hog  and  Maiden  islands. 

(4)  Construction  of  a  brush  and  stone  dike  below  Re< 

(5)  Improvement  of  channel  across  Smith's  Island  Ba: 
den  and  Philadelphia. 

1.  TIDAL  OBSERVATIONS  AND  LEVELS  BELOW  BR 

The  Board  of  Engineers  of  1884  recommended  that  € 
made  at  special  points  requiring  improvement  betwe€ 
and  the  bay  to  determine  by  means  of  borings  and  prob 
ter  of  the  bottom  of  the  river  both  in  the  channels  to  b 
over  the  sites  of  proposed  dikes ;  also  that  tidal  obsen 
to  determine  the  duration,  direction,  and  velocity  of  tida 
that  a  line  of  levels  be  run  between  Cape  Henlopen  anc 

A  large  part  of  this  work  had  been  accomplished  at  1 
previous  fiscal  year.  During  the  past  fiscal  year  the  fit 
tidal  observations  was  completed,  and  the  necessary  wo 
nect  the  lines  of  levels  previously  run.  The  study  and  d 
results  obtained  from  the  tidal  observations  and  the  le 
progress. 

2.  EXAMINATIONS  AT  FIVE   MILE  BAB. 

A  dike  had  been  built  for  a  distance  of  3,000  feet,  an 
of  mean  low  water,  from  Fisher's  Point  towards  Petty' 
close  of  the  fiscal  year  of  1886.  The  object  of  this  di 
provement  of  the  channel  across  Five  Mile  Bar,  whicl 
main  channel  just  above  Petty's  Island.  During  the 
years,  since  operations  ceased  upon  the  dike,  frequen 
and  local  surveys  have  been  made  of  Five  Mile  Bar  to 
extent  of  the  dike's  action  toward  the  improvement  of  t 
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water,  bat  is  now  about  2  feet  lower.  From  the  action  already  ob- 
ed  it  seems  highly  probable  that  to  simply  extend  the  work  as  a 
water  dike  would  result  in  increasing  the  length  of  depression  of 
bar  crest  without  materially  increasing  the  depth  over  the  bar  be- 
1  about  6  feet  at  mean  low  water.  The  general  direction  of  the  bar 
>arly  parallel  with  the  dike ;  therefore  the  action  of  the  latter  is  dif- 
d  over  nearly  the  whole  length  of  the  bar,  instead  of  being  concen- 
ed  upon  a  particular  point. 

be  results  already  obtained  do  not  warrant  the  conclusion  that  a 
ciently  deep  channel  can  be  obtained  by  the  dike  if  left  at  its  pres- 
height,  even  though  it  be  considerably  extended,  which  will  con- 
the  deep  water  at  Fisher's  Point  with  the  deep-water  channel  on 
lower  side  of  the  bar.  The  deep  water  on  the  upper  side  of  the  bar 
idently  the  result  of  ebb  tide  action,  while  the  deep  water  on  the 
r  side  of  the  bar  is  due  to  flood  tide  action.  The  axes  of  these 
Jiels  are  nearly  parallel  but  about  1,400  feet  apart,  and  between 
i  lies  the  bar.  It  can  not  be  expected  that  a  limited  extension  of 
like  will  materially  modify  the  character  and  tendency  of  itspres- 
tction. 

e  diverting  tendency  which  the  dike  has  already  exerted  upon  the 
I  tide  suggests  the  possibility  of  valuable  results  to  be  obtained 
*  to  the  Pennsylvania  shore  by  a  still  greater  diversion  of  the  flood 
into  the  Pennsylvania  channel  past  Petty's  Island,  and  consequent- 
ross  the  bar.  This  would  be  obtained  by  the  ultimate  extension 
ie  dike,  both  as  to  length  and  height.  The  passage  of  the  result- 
a  creased  tidal  volume  through  the  Pennsylvania  channel  past  Pet- 
Csland  would  be  greatly  facilitated  and  its  efficiency  greatly  in- 
ed  by  widening  the  river  opposite  the  lower  half  of  the  island,  as 
Oy  recommended  in  the  report  of  the  Board  of  Engineers  of  1838, 
the  removal  of  the  island  and  shoals  between  Philadelphia  and 
Jen. 

iring  the  season  of  1887,  Prof.  Lewis  M.  Haupt  made  a  trial  on 
HVlile  Bar  ot  the  value  of  his  system  of  current  deflectors  to  pro- 
a  deepened  channel  across  the  bar.  The  experiment  was  under- 
l  with  the  distinct  understanding  that  the  department  had  no 
>r  to  grant  or  withhold  the  privilege  which  he  had  asked  for  as  long 
ie  river  channels  were  not  injured,  and  the  Government  was 
ved  in  no  expense  in  connection  with  the  experiment;  that  the  ex- 
nent  was  to  be  made  entirely  at  the  risk  and  responsibility  of  the 
ator. 

ie  current  reflectors  consisted  of  a  series  of  swinging  wooden  pan- 
hinged  at  their  tops  between  pairs  of  piles  placed  about  20  feet 
t;  the  tops  of  the  panels  were  placed  slightly  above  the  plane  of 
q  low  water  and  their  lower  edges  when  hanging  vertically  quite 
the  surface  of  the  bar.  The  panels  were  arranged  on  two  lines 
i  lengths  respectively  of  100  and  140  feet,  with  a  clear  opening  be- 
m  the  two  lines  of  135  feet.    Iu  the  words  of  Professor  Haupt: 

e  method  embodies  the  priuciple  of  the  utilization  of  the*  surface  currents,  either 
vertical  deflection  or  by  reaction,  in  combination  with  a  lateral  compression 
oucentration  of  a  portion  of  the  ebb  and  dispersion  of  the  flood,  thus  producing 
iter  difference  in  the  amount  of  the  flood  and  ebb  movements  of  the  particles 
pxists  in  a  natural  or  unimproved  condition. 

te  deflectors  were  placed  on  the  bar  near  its  midlength  and  in  water 
6  to  9  feet  deep  at  mean  low  water.    They  remained  in  place  from 
to  November,  1887,  and  just  before  their  removal  a  detailed  sur- 
ras made  of  the  bar  and  a  special  survey  of  the  locality  occupied 
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has  followed  close  upon  the  work  already  done.  Tte  i 
opment  of  Port  Richmond  and  the  termiual  railroad  i 
strongly  urge  the  importance  of  a  further  extension  of 
channel  beyond  its  present  upper  limits. 

3.   DIKE  BETWEEN  HOG  AND  MAIDEN  ISLANDS    (Ml 

The  work  in  progress  at  this  locality  is  the  construct 
stone  dike  about  7,'JOO  feet  in  length,  extending  bet 
Maideu  islands.  The  object  of  this  dike  is  the  im proven: 
nel  over  Mifflin  Bar. 

During  the  past  fiscal  year  23,107.42  cubic  yards  of  i 
placed  in  the  dike  under  two  contracts  with  Joseph 
first  contract,  dated  October  5, 1886,  was  completed  Sep 
by  the  aggregate  delivery  of  40,016.42  cubic  yards  of  e 
ond  contract,  dated  May  3,  1888,  for  the  delivery  of  12. 
of  stone,  is  now  in  progress,  and  has  resulted  in  the  deli 
close  of  the  fiscal  year,  of  6,869  cubic  yards  of  stone. 

In  its  preseut  condition  the  dike  is  7,200  feet  in  length 
feet  has  been  brought  to  the  surface  of  mean  low  wate 
to  a  height  4  feet  below  that  plane.  With  the  completj 
to  be  done  under  the  existing  contract  the  top  of  the 
been  brought  to  the  plane  of  low  water,  except  for  a  len 
where  an  opening  carrying  12  feet  at  mean  low  wate 
across  the  dike  into  the  basiu  behind  it.  This  basin  is  u 
ing  ground  for  material  dredged  from  the  river  in  the  vi 
delphia. 

Frequent  examinations  have  been  made  of  Mifflin  Ba 
in  the  vicinity,  to  determine  the  action  of  the  dike  a 
During  the  past  fiscal  year  the  dike  has  been  raised  f 
feet,  or  three-fourths  of  its  len  firth,  from  4  feet;  below  1 
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The  cost  of  the  dike,  as  estimated  by  the  Board  of  Engineers  of  1884, 
as  $150,000.  The  amount  already  expended  in  the  construction  of 
le  dike,  together  with  the  amount  covered  by  the  existing  contract,  is 
t>out  $112,000. 

4.   DIKE  BELOW  REEDY   ISLAND. 

The  ultimate  object  of  the  work  in  progress  at  this  locality  is  the  im- 
rovemeut  of  the  main  ship-channel  just  below  Reedy  Island,  where  it 

>  obstructed  by  Dan  Baker  Shoal,  which  carries  a  depth  of  only  20 
set  at  mean  low  water.  The  improvement  in  this  locality,  as  proposed 
y  the  Board  of  Engineers  of  1884,  is  to  be  accomplished  by  a  dike 
early  5  miles  in  length,  extending  from  the  lower  end  of  Reedy  Island 

>  a  point  on  the  right  bank  of  the  river  below  the  mouth  of  Blackbird 
reek.  , 

[Daring  the  past  fiscal  year  2,200  cubic  yards  of  brush-mattress  and 
8,299  cubic  yards  of  stone  have  been  placed  in  the  work,  resulting  in 
ie  construction  to  the  plane  of  mean  low  water  of  2,000  linear  feet  of  dike 
standing  southward  from  the  lower  end  of  Reedy  Island,  and  the  placing 
f  the  brush-mattress  foundation  for  an  additional  distance  of  350  feet  in 
xtension  of  the  2,000  feet  named.  This  work  has  been  accomplished 
nder  two  contracts,  as  follows :  Under  a  contract,  dated  April  16, 1887, 
rith  Milo  W.  Locke  for  the  construction  of  the  2,000  linear  feet  of  dike 
xtending  south  from  Reedy  Island,  14,980  cubic  yards  of  stone  and 
,013  cubic  yards  of  brush-mattress  foundation  were  placed  in  the  work, 
ompleting  the  contract  on  April  30,  1888.  Under  a  contract,  dated 
lay  3,  1888,  with  the  Brandywine  Granite  Company.for  the  construc- 
ioii  of  about  2,000  linear  feet  of  dike,  in  extension  of  the  work  done 
nder  the  previous  contract,  187  cubic  yards  of  brush-mattress  founda* 
ion  and  3,319  cubic  yards  of  stone  have  been  placed  during  the  fiscal 
ear.  The  dike  so  far  built,  and  that  contemplated  under  the  existing 
ontract,  consists  of  a  brush  mattress  foundation  about  1  foot  in  thick- 
ess,  with  a  width  equal  to  the  width  of  the  base  of  the  dike,  upon  which 
andom  stone  are  deposited  until  the  top  of  the  dike  is  brought  to  the 
orface  of  mean  low  water. 

The  preliminary  borings  which  were  made  along  the  line  of  the  pro- 
posed dike  indicated  that  the  bottom  of  the  river  consists  of  quite  soft 
lay  to  a  depth  of  over  60  feet.  On  account  of  the  yielding  qualities  of 
ihe  foundation,  an  uncertainty  existed  as  to  the  sustaining  power  of 
ibis  soft  bottom  under  the  weights  which  would  be  imposed  upon  it, 
and  an  apprehension  was  felt  that  undue  scour  might  occur  along  the 
toe  of  the  dike.  To  guard  against  undue  settlement  a  continuous  mat- 
tress was  made  to  cover  the  entire  width  of  the  base  of  the  dike  in  sec- 
sons  50  feet  long ;  and  to  provide  against  scour  and  the  consequent 
mdermining  of  the  foundation,  the  main  mattress  was  provided  with 
ring8  or  curtains,  hinged  to  it  and  projecting  from  10  to  12  feet  outside 
P  the  toe  of  the  dike  on  each  side.  These  curtain  mattresses  were  loaded 
it:h  only  stone  enough  to  cause  them  to  sink  with  the  main  mattress 
*d  to  follow  with  their  outer  edge  any  depression  which  might  be  pro- 
ceed by  scour.  The  action  of  both  the  main  and  curtain  mattresses 
^«  highly  satisfactory  in  accomplishing  the  desired  objects,  and  the 
•*xie  method  will  be  continued  during  the  work  of  this  season.  The 
i^ited  extension  of  2,000  linear  feet  of  dike  already  made  is  too  slight 

yet  produce  any  valuable  effect  on  the  shoal  which  it  is  proposed  to 
t-imately  improve  through  the  agency  of  the  dike. 
Ihe  dike  above  referred  to  commences  at  the  lower  end  of  Reedy 
land  and  extends  therefrom  southward.    The  island  extends  from  the 
EW  88        43 


674 


i;i:r<>i;r  mf  the   chief   of   engineers. 


Dortb  end  of  the  dike  about  lj{  miles  up  the  river  on  the  Hue  of  tbt 
tendon  of  Hie  dike,  ami  consequently  the  preservation  of  the  island  le- 
an essential  part  of  the  plan  for  the  improvement  of  l>au  Baker  Shu 
An  examination  of  the  island  made  lust  fall  indicated  that  a  rapid  a 
dangerous  erosion  of  its  shore-lines  was  in  progress  near  its  low"er«i 
or  just  above  the  upper  end  of  the  dike,  which  threatened  a  bre* 
across  this  port  of  the  island.  Toavertsuch  a  contingency,  and  to  ho 
Intact  the  remaining  narrow  strip  of  island  at  this  point,  an  Ineipeatf 
arrangement,  ol  brush  was  applied  as  a  temporary  shore  protection 
the  weakened  poiut. 

To  obtain  the  definite  information  necessary  for  a  comparison  betwe 
the  past  and  present  condition  of  the  [aland  a  survey  was  m;ule  in  H 
cember,  1887,  which  carefully  located  Hie  existing  high  and  low  wat 
shore-linesof  the  island.  A  comparison  between  this  survey  andtbo 
of  earlier  date  indicates  that  a  serious  erosion  has  occurred  along  bo 
the  east  and  west  shore-Hues  of  the  lower  one-third  of  the  islaud,i 
suiting  in  a  loss  iu  width  of  about  200  feet  from  the  former  and  1256 
from  the  latter  side  of  the  ishiud,  and  reducing  the  width  of  the  & 
land  from  over  325  feet  to  t  hut  of  IS  feet  near  the  lower  end  oft 
island. 

The  urgent  necessity  for  preventing  further  erosion  and  giving  i 
sured  permanency  to  the  shorelines  of  the  lower  part  of  the  island 
so  apparent  that  a  project  will  be  submitted  for  the  protection  of  tl 
part  of  the  island  us  soon  as  another  appropriation  shall  render  foil 
available  therefor. 

R   CHANNEL   ACROSS  SMITH'S   ISLAND   BAR. 

The  formation  of  this  channel  was  undertaken  during;  the  previa 
fiscal  year,  incompliance  with  the  river  and  harbor  act  of  August  5,  IS 
which  provided  that,  from  the  appropriation  of  $210,000  tor  itnprovi 
Delaware  River  from  Trenton,  >'.  J„  to  its  month,  $30,000  was  to 
applied  "  to  improving  the  channel  between  Camden,  N.  J.,  and  Plii 
delphia,  Pa." 

The  necessity  for  an  improved  channel  between  Cnuiden  and  Phi 
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office  expenses,  was  in  round  numbers  $17,0Cf6  and  it  is  believed  that 
it  will  prove  of  that  amount  of  service  to  commerce. 

In  connection  with  the  improvement  of  the  channel  across  Smith's 
Island  Bar,  attention  is  called  to  the  subject  of  the  removal  of  the  islands 
and  adjacent  shoals  lying  between  Philadelphia  and  Camden  as  set 
forth  in  the  report  on  "  the  Delaware  River  between  Philadelphia,  Pa., 
and  Camden,  N.  J. 

Should  the  improvement  of  this  part  of  the  river  be  specially  under- 
taken by  the  acts  of  Congress,  no  further  appropriation  would  be 
required  for  the  improvement  of  the  channel  across  Smith's  Island  Bar. 

In  the  best  interests  of  the  work  and  of  commerce  it  is  recommended 
that  all  funds  for  the  improvement  of  the  main  channel  of  the  Delaware 
Biver  should  be  hereafter  appropriated  under  the  general  title  of  "  Im- 
provement of  Delaware  River,  Pennsylvania  and  New  Jersey."  The 
improvement  recommended  by  the  Board  of  1884  is  the  formation  of  a 
channel  from  a  point  in  the  river  near  the  upper  part  of  Philadelphia  to 
deep  water  in  the  Delaware  Bay,  with  a  least  width  of  600  feet,  and 
having  a  depth  of  26  feet  at  mean  low  water.  This  is  to  be  accom- 
plished, except  at  Schooner  Ledge,  where  solid  rock  is  to  be  removed, 
by  means  of  regulating  and  contracting  works,  aided  where  necessary 
by  dredging.  The  estimated  cost  of  the  work  recommended  is  about 
£2,425,000.  This  estimate  is  exclusive  of  the  cost  of  any  improvement 
of  that  part  of  the  river  between  Bridesburg  and  Trenton,  for  which  a 
project  and  estimate  are  yet  to  be  submitted.  It  is  also  exclusive  of 
any  expenditures  for  the  formation  of  an  improved  cross-river  channel 
between  Philadelphia  and  Camden. 

An  appropriation  of  $600,000  towards  carrying  into  effect  the  project 
of  1884  is  recommended  for  the  fiscal  year  ending  June  30,  1890,  to  be 
applied  to  dredging  and  dike  construction,  together  with  any  necessary 
surveys  and  observations,  all  in  accordance  with  the  projects  for  the 
permanent  improvement  of  Delaware  River  and  Bay. 

The  Delaware  River  is  tributary  to  the  following  collection  districts:  Trenton, 
Philadelphia,  Delaware,  and  Bridgeton. 

The  amount  of  revenue  collected  in  these  districts  during  the  vear  ending  Decem- 
ber 31,  1887,  was  $17,880,673.80. 

Total  amount  appropriated  for  improvement  of  Delaware  Biver  from 

1836  to  June  30, 1888 $1,762,000.00 

Total  expenditures  to  June  30,  1888 1,691,564.89 

Total  amount  appropriated  on  present  project  to  June  30, 1888 410, 000. 00 

Total  expenditures  on  present  project  to  June  30, 1888 339. 564. 89 

Money  statement 

July  1,  1887,  amount  available $94,594.64 

July  1,  1887,  covered  by  existing  contracts 43,581.98 

%  . 

138. 176. 62 
July  1,  1888.  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1887 $67,741.51 

July  1,  1888,  outstanding  liabilities '  8, 195.58 

July  1,  1888,  amount  covered  by  existing  contracts 36,  205. 04 

112, 142. 13 

July  1,1888,  balance  available 26,034.49 

Amount  appropriated  by  act  of  August  1 1, 1888 25U.  000, 00 

Amount  available  for  fiscal  year  endiug  June  30,  1889 276, 034. 49 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 965, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 
1890 600,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Statement  of  revenue  collections. 


Year. 

Amount    re- 
ceived. 

Increase  for 
year. 

MM 

$12, 530, 451. 86 
18,915,553.66 
16,803,918.77 
17, 950, 235. 10 

$279, 141. 34 

Iftffff...  , ,  .„ r.T 

1, 385, 101. 80 

IMS 

2, 388, 365. 11 

|gB7 

1, 646, 316. 33 

Coastwise  entrances  and  clearances. 


Steamers . 

Ships 

Barks 

Brigs 

iehooners. 


Class  of  vessels. 


Total 


Entered. 


4,414 


Cleared. 


1,539 

1,819 

19 

8 

77 

89 

52 

69 

2,727 

2,820 

4,805 


Statement  of  vessel  movement  to  and  from  Port  Richmond  Piers,  Delaware  River  front,  for 

the  year  ending  December  31,  18o7. 


Class. 


Number. 


Haamer 

lailing  vessels 

Banal-boats  and  barges . 


Total 


864 
1,967 
3,367 


6,198 


Freight  statement. 

Received :  * 

foreign  iron-ore tons..       415,006 

skipped: 

Coal do...     1,919,350 

Grain bushels..     3,382,647 

Vessels  arriving  at  and  departing  from  the  Delaware  and  Raritan  Canal  at  Bordentown 

during  the  year  ending  December  31,  1887. 


Steamers 

Jailing  vessels. 

Barges 

Balis 


Total 


Description. 


Arrivals. 


No. 
720 
117 

2,763 
83 


8,683 


Ton*. 

74,898 

19,824 

450,474 

6,807 


552,003 


Departures. 


No. 

660 

6 

1,546 

35 


2,247 


Tons. 

68,640 

246 

180,945 

8,925 


258,756 


A  total  of  5,930  loaded  vessels  carrying  810,759  gross  tons  freight.  The  estimated 
raioe  of  shipments  arriving,  552,003  tons,  was  $12,171,666,  and  that  of  departing, 
258,756  tons,  at  $8,320,593,  a  total  of  $20,492,259. 

The  canal  collector  at  Bordentown  estimates  the  tonnage  by  water  to  and  from 
Bordentown  during  the  year  not  entering  the  canal  and  therefore  not  included  in  the 
above  statement,  as  follows : 

#  Tons. 

Jteamers ,. 30,000 

Sailing  vessels 2,000 

Barges 210,000 

Total 242,000 
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o  amdfr*. . 


Sat  Sill  ;T.-S»cla 
Caiul-txMtlUxT 

«sfU 

3or»l 


FrcighflatcmrHt. 

Articles. 

R»»n~l, 

**■*■ 

344.0U 

1«*,S 

ue.ewi 

m,x 

Tin'  t'onxoini;  in  I',. mm  I  inn  wiiii  fiirtiinbcil  by  I  lit'  I'Lilinlel|ihiii  Bo&rd  uf  Trade,  Ml 
F.  W.  Taylor,  of  t 3 > t-  I'hituih-lpliin  Grain  Elevator  Company,  Mr.  George  M  T»rl«, 
auditor  fiviglit  iv,T'i|ir-,  I'enu-\  Ivatiin  Kailroad  Company,  and  Mr.  C  L,  N'irboitM 
secretary  Cnenu|»':iki>  and  I)i-lnv;iri>  Uaiial  Company. 

Ill  obtaining  u-liablo  informal  ion  nt  I  In-  mast  wise  commerce  of  the  Delaware  Bin 
tlir  difficult  ii-siirfUiucti  [iivaier  tliai!  with  tim  foreign  commerce,  owing  to  the  fact  Ik* 
n t>  official  public  record  u  required  uf  the  cargoes  of  coastwise  vessels,  and  tie  it 
formation  can  only  bo  obtained  from  the  private  records  of  those  interested  in  ncl 
coin  in  nee.  A  |  mil  from  t lie  objection  many  might  have,  h. tin.  work  of  furnisliion  it 
formation  covi'i-iiia  a  commerce  proiiably  i-Kceedmj;  in  vahio  $  1 00,000.1X10,  I  find  then 
ip  objection  to  making  public-  information  ot  a  ]irivato  character  showing  to  ttn 
interests  the  amount  uf  bii«ini'n*  earned  on  between  particular  points  by  oortlis 
steam-ship  companies. 
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REPORT  OF  BOARD  OF  ENGINEERS. 

Philadelphia,  Pa.,  March  30, 1888. 

Sir  :  The  Board  of  Engineers  constituted  by  your  order  of  March  10 
bas  the  honor  to  submit  the  following  report : 

^The  instructions  to  the  Board  are  contained  in  the  joint  resolution  of 
Congress,  which  is  quoted  in  full  below : 

JOINT  RESOLUTION'  authorizing  the  Secretary  of  War  to  appoint  a  Board  of  three  engineers  to 
examine  and  report  in  relation  to  the  Delaware  River  between  the  city  of  Philadelphia,  Pennsyl- 
vania, and  Camuen,  New  Jersey,  and  for  other  purposes. 

Resolved  by  the  Senate  and  Route  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  to 
immediately  appoint  a  Board  of  three  engineers  from  the  United  States  Army,  whose 
duty  it  shall  be  to  examine,  in  all  their  relations  to  commerce,  the  islands  known  as 
Smith's  Island,  Windmill  Island,  and  Petty 's  Island,  in  the  Delaware  River,  between 
the  city  of  Philadelphia,  in  the  State  of  Pennsylvania,  and  the  city  of  Camden,  in 
the  State  of  New  Jersey,  which  Board  shall  forthwith  report  to  the  Secretary  of  War 
as  to  whether  said  islands  or  any  shoal  in  the  said  river  between  or  adjacent  to  the 
said  islands,  or  any  of  them,  constitute  an  obstruction  to  the  commerce  of  the  Dela- 
ware River  or  to  the  passage  of  vessels  between  the  said  States;  and  with  a  view  to 
removing  said  islands  and  shoals,  to  report  a  plan  with  the  estimate  of  cost  for  their 
removal  in  whole  or  in  part,  and  for  the  improvement  of  the  harbor  of  the  port  of 
Philadelphia,  including  the  probable  cost  to  the  Government  of  said  islands  so  as  to 
secure  free  and  uninterrupted  commerce  upon  the  said  Delaware  River,  and  the  un- 
obstructed passage  of  vessels  to  aud  from  and  between  the  said  States ;  and  the  sum 
of  five  thousand  dollars,  or  so  much  ther  )of  as  shall  be  necessary,  is  nereby  appro- 

Sriated,  to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to 
efray  the  expenses  of  such  survey  and  report. 
Passed  the  House  of  Representatives  February  17,  1868. 
Attest:  Jno.  B.  Clark, 

Clerk. 

m 

The  Board  met  in  Philadelphia  at  11.30  a.  in.,  March  21,  and  in  the 
afternoon  made  a  personal  examination  of  the  river  from  the  head  of 
Petty's  Island  to  Gloucester,  covering  about  7  miles  of  the  city  front, 
in  company  with  a  number  of  gentlemen  representing  the  various  mer- 
cantile bodies  and  corporations  most  interested  in  developing  the  com- 
merce of  the  port  of  Philadelphia. 

The  Board  continued  in  session  the  next  day,  listening  to  statements 
made  by  various  parties  interested  in  tbe  proposed  improvement  and 
examining  the  maps  of  the  harbor  of  Philadelphia. 

The  Board  requested  the  Philadelphia  Board  of  Trade  to  furnish  it 
with  a  statement  of  the  commercial  requirements  that  demand  the  re- 
moval of  the  islands  in  frout  of  the  city,  aud  also  with  an  estimate  of 
the  probable  cost  of  these  islands,  or  so  much  of  them  as  should  be  re- 
moved. 

To  enable  these  papers  to  be  prepared,  the  Board  adjourned  to  tbe 
28th  instant,  when  it  continued  its  consideration  of  the  subject  referred 
to  it,  completing  its  labors  on  the  30th  of  March. 

The  Delaware  River  in  front  of  the  city  of  Philadelphia  was  thor- 
oughly surveyed  in  1878  for  the  city,  by  the  United  States  Coast  and 
Geodetic  Survey,  and  since  then  the  bars  or  portions  of  them  have  been 
several  times  surveyed  by  the  United  States  Eugineer  Department. 
Forty-three  boriugs  were  made  in  the  Delaware  River  between  Coop- 
er's and  Kaighu's  points  in  1874,  by  Mr.  Samuel  Melvin,  for  a  bridge 
company.  All  of  these  borings  appear  to  have  struck  rock  at  a  depth 
nowhere  less  than  39  feet  below  low  water,  while  on  the  bar  just  above 
Smith's  Island  Rock  was  only  reached  at  a  depth  of  over  100  feet. 

Thirty-three  holes  were  bored  in  18S3,  under  the  direction  of  General 
"Weitzel,  United  States  Engineers,  on  Smith's,  Windmill,  and  Petty's 
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islands,  to  ascertai  ti  if  at  any  point  on  these  islands  ad  excavation  l 
ileptb  or  24  feet  below  mean  low  water  would  reach  rook.  The  end. 
siou,  from  the  bent  evidence  attainable,  is  that  no  removal  of  rook  i 
be  needed  to  carry  out  tbe  plan  reported  by  the  Board,  and  tbeai 
mates  submitted  arc  on  that  basis,  tor  absolute  certainty  on  thisps) 
some  further  examinations  may  be  required,  bnt  the  Board  doesnotM 
at  liberty,  considering  tbe  urgency  of  Its  instructions,  to  delay  ■ 
»  report  for  that  purpose. 

SMITH'S      AND      WINDMILL 


Smith's  and  Windmill  islands  lie  iu  the  Delaware  River,  betwea 
Philadelphia  and  Camden,  opposite  tbe  centers  of  those  cities,  ■ 
about  800  feet  from  tbe  ends  of  tbe  Philadelphia  Wharves, which  are  « 
short  here,  in  no  case  exceeding  260  feet  in  length.  The  two  islis 
are  in  the  State  of  Pennsylvania,  and  are  separated  by  a  narrowest 
about  130  feet  wide,  maintained  by  a  ferry  company.  They  only  slightfr 
exceed  a  half  mile  in  length ;  but  there  are  shoals  above  and  below,  n» 
the  upper  one  extending  1  mile  to  Cooper's  Point,  the  upper  limits' 
Camden,  having  on  it  less  than  6  feet  at  mean  low  water.  The  shoal  fev 
low  the  islands  Is  not  so  long,  bat  for  a  distance  of  a  half  mile  b 
Windmill  Island  there  is  less  than  12  feet  depth  upon  it  at  mean  in 
water. 

These  two  islands,  with  the  adjacent  shoals,  thus  practically  fomi 
continuous  obstruction  in  the  river  opposite  the  centers  of  the  vaw 
fronts  iu  both  Philadelphia  and  Camden,  extending  1£  miles,  if  we  cos- 
wider  only  tbe  portions  of  the  shoals  having  less  than  6  feetofwsia, 
or  a  miles  if  we  include  all  of  tbe  shoals  covered  with  less  than  12  feet 
The  width  of  even  the  12-foot  channel  between  this  obstruction  and  1st 
heads  of  the  Philadelphia  Wharves,  for  1£  miles,  is  from  750  to  1,0* 
feet,  and  tbe  wharves  can  only  be  extended  by  diminishing  this  widts, 
already  too  small.  The  greatest  length  of  these  docks  is  but  2t0  fed, 
as  stated  above,  while,  as  is  well  known,  the  larger  ocean  steam-ship 
are  much  longer.    The  part  of  the  river  on  the  Camden  side  of  the  i*l 
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with  by  the  cross-river  boats.    The  current  on  this  concave  shore  is 

jcapid  and  increases  the  difficulties  of  the  situation.    The  heads  of  the 

wharves  are  occupied  by  boats,  and  vessels  over  260  feet  in  length  in 

4hese  docks  must  project  into  the  channel,  thus  further  contracting  its 

ifiarrow  limits. 

In  time  of  freshets,  and  especially  when  the  river  is  filled  with  run- 
ning ice,  the  difficulties  are  further  increased.  For  the  reasons  thus 
given  the  Board  concludes,  in  the  language  of  the  joint  resolution,  that 
these  islands  aud  shoals  do  "  constitute  an  obstruction  to  the  commerce 
of  the  Delaware  River  and  to  the  passage  of  vessels  between  the  States 
of  Pennsylvania  and  New  Jersey ." 

petty's  island. 

Petty's  Island,  in  the  State  of  New  Jersey,  lies  about  2  miles  above 
the  head  of  Smith's  Island,  the  two  being  almost  connected  by  shoals. 
It  is  about  2  miles  long  and  has  an  area  of  about  360  acres  above  low 
water.    The  channel  between  the  island  and  Philadelphia  is  about  2,400 

>  feet  wide  at  its  upper  end,  gradually  diminishing  to  1,120  feet  at  the 
lower  end,  where  it  can  legally  be  further  reduced  to  1,000  feet  when- 
over  the  riparian  owners  choose  to  extend  the  wharves  on  the  island. 

While  this  island  can  not  properly  be  said  to  be  itself  a  great  ob- 

>  •traction  to  navigation,  its  existence  complicates  the  situation.  Behind 
it  is  a  channel  carrying  nearly  half  the  water  of  the  river,  which  on  the 
ebb  tide  comes  around  the  island  at  a  great  angle  with  the  other  chan- 
nel, forcing  the  current  still  more  against  the  concave  shore  on  the 
Philadelphia  side.  The  effect  of  this  is  to  increase  the  velocity  of  the 
ebb  current  where  it  strikes  the  Philadelphia  shore  and  to  diminish  it 
towards  the  Camden  side,  where  it  is  already  too  small. 

Petty's  Island,  with  its  present  shape  and  size,  is  also  an  obstruction 
to  the  navigation  of  the  Delaware  to  the  extent  of  diminishing  the 
Philadelphia  channel  at  its  lower  end  to  about  one-half  the  width  at  its 
mpper  end. 

SHOALS   ADJACENT  TO  PKTTY'S   ISLAND. 

The  shoal  at  the  lower  end  of  Petty's  Island  can  hardly  be  deemed 
an  obstruction  to  navigation  so  long  as  Petty's  Island  remains  as  at 
present.  If  the  channel  between  the  lower  end  of  the  island  and  the 
Philadelphia  shore  is  widened,  then  it  would  be  necessary  also  to  widen 
it  past  this  shoal. 

Near  the  upper  end  of  Petty's  Island  is  a  large  shoal,  known  as  Five 
Mile  Bar,  which  extends  diagonally  up  and  across  the  river  to  the  Penn- 
sylvania shore.  This  shoal  has  less  than  G  feet  of  water  on  it  for  more 
than  a  mile  of  its  length,  and  the  deepest  channel  across  it,  which  is 
very  narrow  and  near  Petty's  Island,  carries  less  than  10  feet  at  mean 
low  water.  Immediately  above  it  is  a  deep  channel  for  several  miles 
up  the  river,  a  26-foot  channel,  at  least  200  feet  wide,  extending  up 
some  3  miles,  or  more  than  a  mile  above  the  Frankford  Arsenal,  and  an 
18-foot  channel  extending  to  the  upper  limits  of  Philadelphia,  8  miles 
above  the  head  of  Petty's  Island,  which  can  be  readily  increased  to  a 
depth  of  24  feet  by  improving  one  bar. 

This  shoal  is  a  serious  obstruction  to  the  commerce  of  the  Delaware 
Biver,  cutting  off  the  upper  part  of  Philadelphia,  including  the  Frank- 
ford  Arsenal,  from  the  advantages  of  deep-water  navigation. 
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Any  plati  for  the  improvement  of  the  harbor  of  Philadelpui 
embrace  both  shores.  If  the  United  States  undertakes  the  ii 
mentof  this  harbor,  it  should  be  on  condition  that  tbe  wharf-] 
both  sides  of  the  river  be  controlled  by  the  Secretary  of  War 
are  at  present  controlled  by  two  different  States,  either  one  o 
can  change  its  own  at  pleasure. 

Ah  long  as  this  condition  of  affairs  exists,  it.  is  useless  toattei 
general  scheme  of  improving  this  harbor.  Only  last  year  t 
Jersey  Riparian  Commissioners  advanced  their  wharf-tine  3(K 
front  of  Camden,  and  if  the  islands  were  removed  they  might  i 
it  30u  feet  farther  and  prevent  the  extension  of  the  Phils 
wharves.  At  the  same  time  they  advanced  the  wharf-line 
Cooper's  Point  250  feet,  thereby  damaging  the  river  if  the  wha: 
ever  built  out  to  this  line.  The  present  exterior  wharf-line  at  ( 
Point,  established  last  year,  is  800  feet  beyond  the  shore-line  of 

This  Board  is  of  opinion  that  tbe  law  making  the  first  appro 
for  improving  the  harbor  of  the  port  of  Philadelphia  should  plac 
the  Secretary  of  War  the  establishment  of  the  wnarfliues  on  bo 
of  the  Delaware  River,  from  the  lower  to  the  upper  limit  of  Ukf 
Philadelphia,  giving  him  power  to  alter  these  lines  if  be  deems 
essury,  and  no  money  should  be  expended  until  he  has  both  presi 
future  control. 

PLAN    OF   IMPROVEMENT. 

The  obstructions  to  commerce  at  Philadelphia,  of  which  com) 
are  made,  have  now  been  stated.  Briefly  they  are :  First,  the  ti; 
neBS  of  the  deep- water  channel  in  front  of  Philadelphia,  which  re 
it  difficult  for  vessels  to  enter  and  leave  the  docks,  and  makes  th 
that  time  obstructions  to  passing  vessels;  secoud,  the  impossii>il 
extending  the  wharves,  which  are  too  short,  in  so  narrow  a  oba 
third,  the  shoals  between  Camden  and  Philadelphia,  which  inti 
with  free-water  communication,  this  last  point,  however,  being  o 


■  n  J  ^i 

<■         v  •• 
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The  estimates  are  based  on  a  slope  of  1  on  25  rising  from  the  eastern 
dge  of  this  26  foot  channel  and  on  the  removal  of  all  of  Windmill  and 
Imith's  islands  and  their  shoals  lying  above  12  feet  below  mean  low 
rater. 

The  ultimate  improvement  of  the  Pennsylvania  Channel  at  Petty's 
sland  60  as  to  carry  the  whole  tidal  flow  will  require  a  water  cross-sec- 
ion  of  about  55,000  square  feet  at  mean  tide,  and  can  be  obtained  by 
giving  it  a  width  of  1,000  feet  with  20  feet  depth,  the  channel  sloping 
rom  this  depth  to  12  feet  in  a  further  width  of  about  1,000  feet,  thus 
making  the  final  channel  width  about  2,000  feet.  The  estimates  are 
>ased  on  these  dimensions  and  on  the  supposition  that  the  dredging  re- 
inired  will  be  equivalent  to  full  dimensions  of  channel  up  to  the  head  of 
?etty,s  Island.  A  considerable  amelioration  of  the  Five-Mile  Bar  could 
>e  obtained  without  the  complete  closure  of  the  channel  south  of  Petty's- 
[sland,  and  until  this  complete  closure  the  enlargement  of  the  north 
channel  to  its  ultimate  dimensions  proposed  above  would  not  be  neces- 
lary,  the  only  indispensable  condition  being  to  leave  a  combined  water- 
pray  through  the  two  channels  which  would  not  decrease  the  tidal  prism 
ibore. 

While  the  estimate  of  the  Board  includes  the  expense  of  dredging 
Btway  a  portion  of  Petty's  Island  and  the  shoal  below  it,  it  is  altogether 
probable  that  the  simple  removal  of  the  existing  bulkheads  on  that  por- 
tion of  the  island  and  the  extension  of  the  Fisher's  Point  Dike,  as  sug- 
gested, would  enable  the  river  itself  to  do  much  of  the  needed  widening* 
In  this  connection  it  is  proper  to  remark  that  the  enlargement  of  Pet- 
ty's Island  on  the  Philadelphia  side,  as  now  authorized  by  the  riparian 
commissioners  of  New  Jersey  should  not  be  permitted. 

The  removal  of  Smith's  and  Windmill  islands  should  not  begin  or  be 
carried  on  without  the  simultaneous  regulation  of  the  port  warden'* 
lines  of  both  shores  of  the  river,  so  as  to  maintain  the  assigned  section 
of  the  new  channel,  as  a  failure  in  this  respect  would  only  be  followed  by 
the  reformation  of  these  islands  in  whole  or  in  part  by  the  river.  More- 
over, it  is  not  sufficient  that  these  lines  should  simply  be  laid  down  on 
paper,  but  their  existence  as  actual  constructions  should  be  a  part  of  the 
progressive  scheme  for  the  proper  improvement  of  this  portion  of  the 
river. 

It  has  been  represented  that  the  extension  of  the  wharves  on  the  Phil- 
adelphia side  could  not  be  effected  by  many  of  their  owners  on  accouut 
of  the  large  expense  thereof,  due  to  the  great  depth  of  the  water,  if 
this  can  not  be  done  at  private  expense  it  should  be  in  some  other  way 
than  by  the  United  States. 

When  the  control  of  the  wharf  lines  is  in  the  hands  of  the  Secretary 
of  War,  they  should  be  revised  on  both  sides  of  the  river,  keepiug  them 
about  2,000  feet  apart,  and  allowing  the  Philadelphia  wharves  in  the 
center  of  the  city  to  be  extended  about  300  feet. 

The  Board  does  not  consider  that  it  is  required  by  its  instructions  to 
submit  a  detailed  plan  of  wharf  lines,  especially  as  this  would  require  a 
greater  delay  than  is  consistent  with  those  instructions. 

The  material  to  be  removed  should  bo  placed  where  it  will  not  be  an 
injury  to  the  river.  League  Island,  the  site  of  the  navy-yard,  contains 
abuut  400  acres  of  laud  within  the  dikes  which  is  about  3  feet  below  or- 
dinary high  tides.  Its  value  would  be  enhanced  by  its  being  raised  sev- 
eral feet  above  high  water. 

At  Howell's  Cove,  in  the  Horse  Shoe,  a  large  amount  of  the  material 
could  be  deposited  with  advantage  to  the  river,  by  protecting  the  front 
with  a  bulkhead. 
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The  riparian  owners  of  tin;  Camden  shore  would  doubtless  be  gUitla 
get  a  portion  of  the  material  for  tilling  up  the  large  space  between  tk' 
present  shore  line  and  the  authorized  line  of  solid  wharf  filling. 

The  Board  lias  not  hail  the  means  in  so  short  a  time,  from  its 
vestigatious,  to  reach  a  conclusion  as  to  "the  probable  cost  to  the  Cm 
eminent  of  said  islands,"  and,  iu  view  of  the  urgency  of  the  insrrueiitm 
requiring  prompt  report,  does  not  feel  at  liberty  to  delay  its  rend  it n« 
farther. 

Should  the  city  of  Philadelphia,  whose  local  interests  are  so  iutimateh 
and  specially  connected  with  the  matter,  purchase  the  islands  H  a  nit 
liminary  to  their  removal,  the  cost  of  acquiring  them  would  to  the  Uwd 
States  be  nothing. 

It  is  probable  the  sum  that  it  would  be  necessary  to  pay  for  tlio* 
islands  would  not  be  less  than  the  amount  ($000,000),  estimated  therrfet 
in  the  letter  of  March  23,  from  the  Beard  of  Trade,  hereto  appended. 

This  Board  doe-"  not  feel  called  upon  to  make  any  recommends  ion 
to  the  process  to  be  followed  in  obtaining  possession  of  the  islands ii 
question,  as  the  details  of  such  busiuess  will  doubtless  be  managed  inuiti 
proper  legal  direction. 

The  estimated  cost  of  dredging  to  be  ultimately  done  to  earrvoattbe 
plan  of  the  Board  is  $3,000,000. 

The  papers  mentioned  below  are  sent  herewith. 

(1 J  Coinuiiiuicatioii  from  the  Boanl  of  Trade  of  Puiladuluhio.  -Iar<.-<1  March  S3, 

in  nl  iii.ln-iii^  ;i  1 1  n  rii  lie  r  ul'  rr-nliii  mm*  liwii  i  rjirir-j-u  ::d  i  vn  IhhI  j  en. 
{-!)  LetHji'.-lHuiinl  -.ri'ru.lcdiK.-.l  Marrli  ■![>.   ;---.  inlVirin^  lt>  X,,.  1. 
(3)  Letter  froin  Iiimrit  of  Traill'  <lat..*il  Marili  'J1?,  1--8,  iiii'lnaiu;;  letter  of  Hon.  ' 
Sewcll,  who  inrlowa  certain  raMlntlOM  of  Iho  State  of  New  J^rwvr  »ntl 
ell  of  Camden,  N.  J.  t 

(i)  Letter  fniin  limn  d  nf  Tfiuk-  dated  Manh  211,  liip,  iuekminj-  destiiptioo  of  ■  jwk- 

lie  meeting  bold  in  ['hiladelphin  in  November,  lt*i". 
(5)  Letter  of  March  28,  \r*$,  from  Hon.  Leonard  Myers,  attorney  fur  Mr.  Willi* 
Lougstreth. 

WM.    P.    CRAIGHtLL, 

Colonel  of  Enffinem. 
0.  B.  Comstock, 
Lieut.  Col.  of  Engineerx,  Brt.  Brip.  Gen. 

ilESBY    M.    ItOBI'.ltr. 


APPENDIX   G — REPORT    OF   LIEUT.    COL.   ROBERT.  685 

rlelphia,  and  finally  by  the  city  councils  of  Philadelphia,  and  their  board  of  harbor 
bommissioners  representing  the  municipality. 

All  of  these  bodies  have  adopted  resolutions  favoring  the  improvement  of  the  harbor 
by  the  removal  of  the  islands,  under  the  supervision  and  authority  of  the  General  Gov- 
ernment, and  have  appointed  committees  to  further  the  purposes  of  their  resolutions, 
oopiee  of  which  are  hereto  annexed.  A  meeting  of  wharf-owners,  merchants,  and 
others  interested,  was  held  on  November  29, 1887,  at  which  a  strong  expression  of  pul>- 
lio  sentiment  was  obtained  in  advocacy  of  the  removal. 

The  press  of  Philadelphia  has  also  been  uniform  in  its  earnest  expression  of  the  ne- 
cessity of  removiug  these  islands  in  order  to  improve  the  commerce  and  maritime  in- 
terests of  the  port. 

We  will  premise  briefly  a  statement  of  the  geographical  location  of  Philadelphia. 
The  city  stand*  upon  a  navigable  river  of  large  dimensions,  and  is  the  terminus  of 
three  great  railways  leading  from  the  interior  to  the  sea-board,  and  having  together 
some  15,000  miles  of  line,  besides  a  vast  amount  of  additional  lines  connecting  with 
them.  These  railroads  extend  to  the  remotest  part  of  the  great  West  aud  Southwest, 
and  pour  out  millions  of  traffic  to  be  shipped  from  onr  wharves.  The  foreign  trade 
last  year  alone  amounted  to  upwards  of  $66,000,000,  besides  a  vast,  coastwise  commerce 
in  coal,  lumber,  grain,  wool,  and  domestic  products,  this  being  one  of  the  largest  coal- 
shipping  ports  ot  the  country.  The  amount  of  duties  paid  on  imports  tor  1887  was 
9171640^44.      » 

The  channel  of  the  Delaware  River  between  Philadelphia  and  the  sea  has  been  ex- 
tensively improved  by  the  Government  by  dredging  and  a  thorough  system  of  light- 
ing, so  that  it  is  now  capable  of  accommodating  the  largest  ships  ot  modern  commerce 
safely  and  expeditiously.  With  these  facilities  of  egress  and  ingress  it  would  seem 
unfortunate  to  have  the  immediate  harbor  of  the  city  so  cramped  and  restricted  as  to 
imperil  and  curtail  the  facilities  of  handling  the  commerce  for  which  so  much  trouble 
has  been  taken  to  provide  a  channel.  The  advantages  of  Philadelphia  as  the  leading 
fresh-water  port  on  the  Atlantic  sea-board  are  well  known  as  one  of  the  attractions 
that  make  it  a  favorite  haven  with  ship-master*. 

The  city  of  Philadelphia  is  shaped  like  an  hour-glass,  the  narrowest  portion  being 
at  Market  street.  The  Delaware  River  flows  by  a  crescent-shaped  channel  past  its 
wharves,  giving  the  business  section  of  the  city  a  concave  front,  opposite  to  the  cen- 
ter of  which  and  in  the  midst  of  the  river  are  located  Smith's  and  Windmill  islands, 
with  the  adjacent  shoals  stretching  to  Petty's  Island  about  a  mile  above,  which  by 
its  location  unfavorably  influences  the  entire  river  chancel.  The  main  mercantile 
business  portion  of  Philadelphia  is  situated  between  Vine  and  South  streets,  and  the 
great  stores  and  warehouses  are  ill  or  near  this  section.  With  the  sharp  competition 
prevailing  hi  all  classes  of  business  it  is  absolutely  necessaiy  that  the  cost  of  handling 
should  be  reduced  to  a  minimum  by  reducing  the  distance  ot  hauling,  and  that  the 
freight  forming  cargoes  should  be  moved  between  warehouse  and  vessels  at  the  small- 
est possible  expense. 

Philadelphia  being  the  leading  manufacturing  city  of  the  United  States,  au  enor- 
mous traffic  grows  out  of  the  imports  of  raw  materials  aud  the  export  of  uunianufact- 
ured  goods.  The  commerce  naturally  concentrates  in  front  of  the  ceutral  portions  of 
the  city,  because  the  extreme  upper  end  is  not  readily  accessible  on  account  of  the 
shallowness  of  the  water,  while  the  lower  end  is  mainly  a  marshy  region  that  can  only 
he  used  for  snch  wharves  as  are  made  railway  terminals  for  through  traffic,  and  are 
unavailable  for  the  business  originating  in  or  designed  for  the  city  itself. 

The  public  wharves  of  Philadelphia  available  for  the  nse  of  vessels  bringing  dry 
cargoes  are  limited  to  four  in  number,  viz,  Piers  34,  35,  38,  and  39,  South  Wharves, 
and  even  these  are  below  the  business  section  above  described.  These  wharves  are 
all  extended  out  to  the  port  warden's  line,  but  are  nevertheless  insufficient  in  length 
to  allow  enough  platform  space  on  which  to  place  even  an  ordinary  cargo  at  once. 
and  vessels  are  therefore  compelled  to  stop  in  their  unloading  until  such  room  is  made 
on  the  wharf  by  consignees  removing  their  merchandise  as  will  admit  continuing  the 
work  of  discharge. 

As  an  instance  of  this  loss  of  time  to  vessels,  take  a  steamer  coming  here  with  a 
cargo  of  fruit,  general  merchandise,  or  sugar.  It  seldom  happens  that  she  is  unloaded 
in  less  than  eight  days  after  arrival,  whereas  in  New  York,  Boston,  or  Baltimore  nhe 
would  be  unloaded  in  two  or  three  days,  for  the  reason  that  in  those  cities  wharves  are 
sufficiently  long,  large,  and  properly  protected  from  the  weather,  whereas  the  public 
wharves  of  Philadelphia  can  lay  claim  to  noue  of  these  important  features — impor- 
tant not  only  for  the  above  reasons,  but  because  a  ship-owner  can  save  money  by  re- 
ducing wharfage  charges  and  securing  dispatch,  and  would  therefore  naturally  send 
his  vessel  to  the  port  where  advantages  such  as  these  can  be  secured. 

The  average  length  of  steamers  that  now  visit  Philadelphia  is  from  21)0  to  32f>  feet ; 
the  dock  length  of  Pier  34  is  284  feet ;  of  Pier  35,  293  feet ;  of  Pier  38,  253  feet,  and  of 
Pier  39,  310  ieet,  from  which  it  will  be  seen  that  the  damage  done  srejimers  l>y  floating 
ice  and  vessels  moving  up  and  down  the  river  in  a  fog  can  he  asc HIhwI  to  the  inability 
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of  long  vessels  to  go  into  these  short  docks  Tar  enough  t«  be  protected  from  the* 

The  piling  and  bed  work  ut  these  wharves  are  too  old  and  decayed  to  admit  of* 
docks  being  dredged  to  sutucieiitih-plh  to  allow  of  voxels  remaining:  atlnaiat  *Ut-hsi 
of  the  tide,  and  it  in  fair  to  assume  that  the  depth  of  water  in  the**  docks  dtiriti;  »j 
year  does  not  wc-ih!  an  average  ••!"[?  feet  allow  water,  or*i  feet  it  high  watrt,  wham 
vessels  that  now  I'limi'  here  require  1*  to  24  feet  of  water  to  keep  them  afloat  and  fa 
from  bard  substance  at  the  bottom  of  iloeks,  making  jrroooding  dangerous,  and mi» 
lutionol'all  terms  of  charter-party  or  agreement  as  to  freighting,  insurance,  etc.,  wiii 
stipulate  a  vessel  must  remain  afloat  at  all  hoursof  the  tide..  It  likewise  often  hajpja 
that  steamers  are  unable  to  unload  and  I«ad  their cargoes  through  being  aground u 
the  consequent  inability  to  secure  water  for  their  engines  to  make  steam. 

At  the  end  of  these  docks,  outside  of  the  port  warden's  line,  may  be  found  (QUI 
feet  of  water  in  the  channel. 

Too  width  oft  lie  chame-l  at  this  point  is  only  iiiW  feet,  and  it.  has  happened  I  hit  nt 
sols  of  £75  to  385  feel  length  coming  oat  of  these  docks  have  been  unable  to  ttmii 
this  width  of  channel,  mid  have  touched  the  bar  on  tile  eastern  side.  W  i  th  the  except* 
of  the  four  wharves  above  mentioned,  all  the  others  in  front  of  ibe  business  «eta 
(and  they  are  all  of  less  length)  are  controlled  by  sugar  refineries,  steam-ship  eooif. 
niea,  railroads,  ferries,  etc.,  for  their  individual  use. 

In  trout  i>l'  th-*  l'UM  !!•  !■-  section,  where  these  -Inn!  piers  now  exiat,  the  location  rf 
Smith's  and  Windmill  inlands  enlirely  prevents  their  being  lungth  fried,  as  the  chanM 
is  now  so  narrowed  as  to  but  inadequately  iireuuiiiiodate  existing  commerce.  On  lb 
contrary,  were  lb'-  islands  removed  anil  the  i  bread  of  I  lie  river  eljri  nj;ed  the  piers  todt 
he  extended,  and  Delaware  avenue,  which  leads  to  (hem,  widened,  thus  aceouiiiied.n  ic 
the  larger  vessels  wliieh  are  now  ton) polled  to  berth  themselves  at  a  greater  distra 
from  the  busitii-ss  n-n  let's,  subject  ittg  ilir  I  raffle  to  n,  mil  eh  i  no  reused  expense  anilth 
vessel  to  great  delays.  The  widening  of  the  avenue  ami  the  li-ugt  bulling  of  the  picn 
we  understand,  will  be  provided  independently  of  the  Federal  Government,  both  & 
City  and  wharf-owners  being anxious  for  the  improvement.  In  large  part  it  isalre** 
available  for  iiiuuh  of  the  improvement  through.  He  liberality  of  one  of  Philadelphia 
must  noted  citizens  and  merchants,  the  late  Stephen  Girard. 

The  islands  referred  to  are  agreat  obstruct  ion  to  i  he  cross-river  traffic  between  Phila- 
delphia and  New  Jersey  ,  which  the  Government  has  by  repeated  oxp.-dieQtsendeatuH 
to  remedy,  though  with  but  partial  success.  Not  only  is  the™  a  largo  freight  Utit 
transferred,  which  in  ltH7  reached  1,1X10,000  tons  by  the  various  r.ii  Innids  auilferrim 
but  also  au  etiormous  passenger  tratlle  on  the  ferry-boats,  wliieh  in  1&3?«wmWW 
IS.OOO.WUijf  people.  Ml  of  these  are  nerioiisly  incorivoiiioiieed  by  the  delays  anil  ia 
pediments  of  crossing  the  river  under  I  lie  present,  disabilities.  All  this  vast  trade,* 
Well  OS  that  moving  up  and  down  the  river,  has  to  be  cared  for  in  a  channel  so  bluets! 
Up  by  the  islands  ami  shoals  that  its  proper  handling  is  seriously  interfered  witb  i»i 
tllu  commerce  of  tbei  ily  discouraged  and  retarded.  The  islands  uru  declared  in  resolu- 
tions adopted  by  this  board  to  "  stand  us  permanent  harriers  to  the  fnturv  improir 
ment  of  our  valuable  river  frontage,  and  threaten  most  seriously  the  commercial  ** 
fare  of  our  great  ci'     " 
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* 
and  the  remainder  having  some  improvements.    A  map  showing  the  property  owner- 
ship is  hereto  annexed. 

Smith'jB  Island  is  mainly  occupied  as  a  summer  resort  for  public  recreation,  having 
been  purchased  a  few  years  ago,  it  is  understood,  for  $55,000,  after  which  a  large  sum 
was  spent  for  improvements.  The  present  owner  is  understood  to  have  heretofore 
made  a  considerable  annual  profit  from  his  ferry,  admission  fees,  and  the  sales  of 
liquor,  privileges,  etc. ;  but  the  fact  of  the  liquor  license  being  already  refused  from 
and  after  June  1,  next,  may  curtail  this  profit  for  the  approaching  season,  and  reduce 
materially  his  idea  of  the  value  of  the  investment.  A  portion  of  Smith's  Island,  ex- 
ceeding 1  acre,  is  the  property  of  the  Pennsylvania  Railroad. 

Windmill  Island  is  largely  owned  and  controlled  by  Messrs.  Tatham  &  Bros,  and  the 
Philadelphia  and  Reading  Railroad,  and  is  mainly  unoccupied.  Upon  a  part  of  it  are 
some  manufacturing  establishments.  We  make  the  following  estimates  of  value  from 
the  best  information  obtainable: 

Petty's  Island  (about  20  acres),  Smith's  and  Windmill  islands,  estimated  total  cost 
about  $600,000. 

All  of  which  is  respectfully  submitted. 
I  have  the  honor  to  be,  yours  truly, 

Fred.  Fraley, 
President  the  Philadelphia  Board  of  Trade. 

W.  R.  Tucker, 

Secretary. 
Col.  William  P.  Craighill, 

Corps  of  Engineers,  • 

Chairman  of  Board  of  Engineers. 


rksolutions  of  board  of  directors  of  the  vessel-owners  and  captains'  as- 
sociation. 

Vessel-owners  and  Captains'  Association, 

Philadelphia,  December  7,  1887. 

At  the  regular  monthly  meeting  of  the  board  of  directors  of  tbo  Vessel-owners  and 
Captains' Association,  held  on  the  above  date,  the  following  resolution  was  unani- 
mously adopted : 

"Resolved,  That  the  board  of  directors  of  the  Vessel-owners  and  Captains'  Asso- 
ciation hereby  cordially  indorse  the  movement  for  the  improvement  of  the  harbor 
of  Philadelphia  by  the  removal  of  Smith's  and  Windmill  islands  from  the  channel  of 
the  Delaware  River. 

"  Resolved,  That  a  committee  of  five  members  of  this  Board  be  appointed  to  co-op- 
erate with  similar  committees  from  different  commercial  and  maritime  bodies,  should 
tbe  harbor  commission  and  its  board  of  scientific  advisers  determine  upon  a  feasible 
plan  of  removal." 

The  chair  appointed  committee,  Messrs.  Coltoo,  Cook,  Parker,  Baymore,  and  Heury 
D.  May. 

Extract  from  the  minutes. 

Attest. 

[seal.]  J.  F.  Wallace, 

Secretary. 


extracts  from  the  minutes  of  the  board  of  wardens  for  the  port  of  phil- 
adelphia. 

Office  of  the  Board  of  Wardens  for  the 

Port  of  Philadelphia, 

Philadelphia,  March  21,  1888. 
Regular  stated  meeting,  December  5,  1887. 
Mr.  Cook  offered  tho  following : 

"  Whereas  thero  hasbeeu  a  strong  expression  of  opinion  by  commercial  and  maritime 
interestsof  Philadelphia  in  favor  of  improving  the  harbor  by  tho  removal  of  Smith's  and 
Windmill  islands  from  tho  Delaware  Kiver  and  the  extension  of  tho  piers  in  front  of  the 
city,  so  that  they  will  adequately  accommodate  the  larger  vessels  now  employed  in 
commerce. 

"  Resolved,  That  tho  board  of  wardens  for  the  port  of  Philadelphia  hereby  expresses 
its  opinion  as  in  favor  of  such  action  should  the  board  of  harbor  commissioners  aud 
the  advisory  board  of  scientific  men  decide  that  it  is  feasible,  and  agree  upon  and 
recommend  a  satisfactory  plan. 
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>•  l),-*,il f -a,  Thar  tliin  board  further  ex presses  the  opinion  that  s»itl  p. 
ti>i l-">k  lit.-  li-a.i)  i mlit,-.  of  tbi!  wUurf-iiwni.'i'H  ou  the  Delaware  River  fi 

ilii- ■  i  tin-  wiuil.ii'i  to  supervise,  and  should  recognize   the  o.rnfctsbip  ttf 

I  ,'■  -it  (  ■  sin-  faiiia  of  nil  tlie  I  ipuniiii  lights  nut  given  to  private  owner*,  m 
i.  '.:-■!  i  L:-  *-:.iii>,  uml  1  liul  it  « tumid  ulsn  i ri..- 1 m 1 1-  a  e.om  pre  bens  i  Ve  HTstein  of 
rtivi-mrnc  of  llif  Delaware  front  of  the  city  by  tba  aid,  in  whole  or  iu  part,  of 
i:y  government,  supplementing  the  work  by  private  owners  <u  wall  as  the  rem 
II iu>  islands  reieired  •■>  and  tho  adjacent  shoals. 

"  fletolrrtf,  That  a  onpy  of  these  resolutions  tin  transmitted  io  the  board  of  bt 


Unanimously  adopted. 

gpechil  meeting,  January  9,  1888. 

The  following  was  offered  by  Mr.  Cook  : 

Kt-'iii-'il.  That  a  i- 1  iff  i  ill  '  .:■■  ii.  mi  tire  of  live  lie  appointed  lo  report  Io  tlie  board,  I 
thi'  rix'liitini)  iiiis-i-,1  nt  1 1n-  Dei-ember  meeting,  in  tho  matter  relating  to  the  proj 
removal  of  Smith's  and  Windmill  islands." 

Adop  ted. 

Ou  muliou,  tbe  secretary  was  instructed  lo  forward  copies  of  th«  resolution  to 
Hoard  of  Trade.  IJarbuv  IJ<iiiimis>5ii>iieis,  Murii  inn-  L'yi'hiiufe,  Comiuereinl  En'iii 
and  tbe  Vessel -own  era  and  Captains'  Association. 
I  li»  i-LiuiiiiiHi'i'  whs  ;i|i]iuinti'd  lis  follows  ; 

Messrs.  Cook,  Ferguson,  Wilson,  Norman,  and  Halybnrton. 


Gsorok  A.  OorrtMt, 

Bum 

Jon  a  Giluxgimh, 


i  or  i 


(UUELPUli,    PENNSYLViSH. 


COMMOKWr.ii.ru  0>  Pbnnsylvasi*, 
Officb  of  thk  Habbm  Hums  of  PatlwUMUUU 

miatitlphia.  March  iti,  la? 

Dsah  Sib:  The  port,  of  Philadelphia  is  seriously  crippled  by  reisou  of  tbe  lira 
lengths  of  Ibe,  wharves  and  the  crowded  condition  of  Delaware  avenue. 

Neither  of  these  troubles  could  be  remedied  without  the  removal  of  tho  islal 
The  channel  between  them  and  1  he  endsof  tho  wharves  issonnrrow  that  thiwhtt 
coold  not  be  extended,  and  tbe  only  practical  way  to  widen  Delaware  avenue  wt 
"       o  bulkhead  (beheads  of  the  clocks  and  lill  in  to  the  width  reiyiired. 
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letter  from  tub  secretary  of  the  philadelphia  drug  exchange. 

Philadelphia  Drug  Exchange, 

Philadelphia,  March  23,  1888. 

Dear  Sir:  In  reply  to  your  request,  I  herewith  submit  the  following  extracts  from 
the  minutes  of  the  board  of  directors  of  this  association,  regarding  the  subject  of  the 
proposed  removal  of  Smith's  and  Windmill  islands  from  the  Delaware  River,  viz : 

[Extract  from  the  minutes,  December  14, 1887.] 

"A  communication  from  the  Philadelphia  Maritime  Exchange  under  date  of  Novem- 
ber 85  was  read,  regarding  the  removal  of  Smith's  and  Windmill  islands  from  the 
Delaware,  and  requesting  the  appointment  of  a  committee  to  join  in  a  conference  with 
similar  committees  from  other  trade  associations  to  consider  the  matter. 

''The president  announced  that  said  committee  should  consist  of  Messrs.  John  Fer- 
gnsson,  Edward  H.  Hance,  and  Richard  M.  Shoemaker." 

[Extract  from  minutes,  February  8, 1888.] 

"  Mr.  John  Forgosson,  from  committee  on  navigation  of  the  Delaware  River,  re- 
ported that,  in  company  with  Mr.  Shoemaker,  ho  had  met  the  committee  on  com- 
merce of  the  select  councils  od  January  30,  and  had  expressed  the  views  of  the  drug 
exchange  in  the  matter  'as  being  in  hearty  accord  with  tho  other  mercantile  bodies,'1 
after  which  it  was  resolved  that  tho  chairman  be  authorized  to  proceed  to  Washing- 
ton, should  occasion  require,  and  represent  the  association  before  the  Congressional 
committee. " 

On  March  14  tho  joint  report  of  tho  several  committees,  bearing  dato  February  17, 
wa^  received,  of  which  you  already  have  a  copy.  This  (the  drug  exchange)  com- 
in  it  tee  was  then  discharged  from  the  further  consideration  of  tho  subject. 

[seal.]  William  Uulagek, 

Secretary. 

Mr.  W.  R.  Tucker, 

Secretary  of  the  Board  of  Trade. 


preamble  and  resolutions  of  the  phil4fi)klpilia  board  of  trade. 

Office  of  the  Board  of  Trade, 

Philadelphia,  March  23,  1888. 

The  board  at  its  meeting  hold  January  17, 1887,  unanimously  adopted  the  follow- 
ing preamble  and  resolutions : 

Whereas  the  increasing  commerce  of  Philadelphia  demands  enlarged  wharf  facili- 
ties for  vessels  of  tho  great  capacity  now  engaged  in  our  coastwise  and  foreign  trado ; 
and 

Whereas  it  is  a  notorious  fact  that  there  are  few  but  piers  with  length  euough  to 
accommodate  safely  the  largo  vessels  now  trading  to  this  port,  and  if  it  be  desired  to 
retain  our  commerce  some  speedy  and  radical  measure  must  be  adopted  to  secure  the 
extension  of  our  wharves  to  meet  the  demands  of  the  day ;  and 

Whereas  the  further  extension  of  the  port  warden's  lino  under  the  existing  con- 
dition has  been  declared  by  recognized  authorities  unwiso  and  dangerous,  thus  re- 
stricting the  length  of  our  wharves  to  their  present  inadequate  dimensions:  and 

Whereas  Smith's  and  Windmill  islands  stand  as  permanent  barriers  to  the  future 
improvement  of  our  valuable  river  frontage  and  threaten  most  seriously  tho  commer- 
cial welfare  of  our  great  city :  Therefore, 

Be  it  resolved.  That  the  president  of  tho  board  bo  requested  to  appoint  a  committee 
of  five  members  to  take  into  consideration  tho  feasibility  of  tho  removal  of  Smith's 
and  Windmill  islands  and  tho  adjacent  shoals. 

Resolved,  That  the  said  committee  on  the  "removal  of  Smith's  and  Windmill 
inlands "  be  authorized  to  confer  with  committees  of  tho  Commercial  and  Maritime  Ex- 
changes and  such  other  organizations  as  it  may  deem  wiso  and  proper. 
'  The  following  committee  was  appointed  by  tho  president:  Messrs.  John  Price 
Wetherill,  Henry  Winsor,  Benjamin  S.  J  annoy,  jr.,  E.  K.  Stevenson,  and  William 
Brokie. 

True  copy. 

W.  R.  Tucker, 

Secretary. 
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MEMOHUL  TO   CONGKES3   FHOM    I 


NXSYLYANI*. 


Copy  of  iiiciiiDrial  adopted  jif  ;i  mtwtin^  of  representatives  of  the  Board  of  Trade, 

mercial  Ksctiiiiijc*,  Maritime  !■:>■:  ban;;.',  l.'in^  Escharijie,  Grocery  itml  Importer! 

■:';      ■■■  \   ■■■■      i."'i,  and  tho  «ar,]ctt5  of  tbe  y 

Philadelphia,  held  nl  the  Hoard  of  Trude  room*  February  10,  1888,  at  tile  c-»  ' 
John  Price   Wethcrill,  chairman  of  the  special  committee  of  the  Board 
on  tho  removal  of  Smith's  aud  Windmill  islands, 


" 


To  the  konorulih-  the  Senate  mid  Honse.of  liepreaentalirta  in  Congress  assembled  • 

This  Joint  memorial  of  the  Hoard  of  Tnuli-,  the  Commercial  Exchange,  the  Mai 
KxeliaiipMliti  I  (nij;  Exchange,  (lie-  Grocers  :int]  Importers'  Excbango,  tho  Fe*«I 
ors  andl.'aptiiius'  A--.ii.ial  mn,  ami  I  lie  warden*  of  the  port  of  Philadelphia,  repfi 
Jul;  in  their  membership  the  various  mercantile  and  trade  interosts  of  the  citv  of 
adclphia,  respectfully  represent  that  tin:}'  arc  thoroughly  impressed  wiili  ihe 
importnnc.o  of  funiistiiiivt;  to  the  ce-astwise  and  foreign  commerce  of  Philndelph 
'.[iralrsl  facilities  for  ( lie  economical  li  a  lulling  of  vessels  anil  their  cargoes. 

That  by  reason  of  the  existence  of  the  present  conditions  of  tho  Delaware  II  iv 
further  le"i!llienii)j!  of  the  pie.™  nu  1  hat  river  iu  trout  of  otir  city  can  riot  be  under 
without  orb  rin^nu  obstruction  [Mho  navigation  of  said  river.  This  is  a  matter  di 
iii!|  'ho  most  serious  attention  when  wo  consider  the  limited  number  of  picr»  th: 
ofsiillic.ient.  length  I"  ;ua:ommoi!ato  th"  ctitarjicil  vessels  of  the  present  day. 

That  the  subject  of  the  improvement  of  nnr  harbor  lias  been  alily  considered  ;;■■ 
ported  on  by  the  United  States  Advisory  Commission  to  the  harbor  coniniisti 
Philadelphia,  which  commission  vfill  not  advise  the  greater  ext. Ti.siou  of  the  pk 
Iwoen  Washing! tin  avenue  and  Willow  street  until  Smith's  and  Windmill  islam 
the  shoals  above  and  below  them  are  removed;  and  further  report  that  any  prop 
tho  extension  of  wharves  and  the  removal  of  the  islands  shonM  be  couipreiu 
ciiiuieji  to  ineludo  the  improvement  of  the  harbor  from  the  heart  of  Potty's  Isli 
tho  lower  end  of  tho  shoals,  and  alio  the  control  of  the  wharf  linos  on  doth  m 
the  river. 

That  the  city  eon  mi  Is  of  l'liihtilelphia  have  accept  oil  aud  adopted  the  report 
harbor  commissioners,  with  the  recommendations  of  tho  United  Stales  Advisory 
mission. 

That  we,  representing  our  inertliaiits  and  trinle-.m  en.  firmly  believe  the  conch 
of  tho  United  stales  Advisory  Commission  to  be  wise,  and  that  we  can  only  ho 
ample  harbor  facilities  by  The  removal  of  the  islands  in  (juration,  which  stand 
in  the  way  of  harbor  impiovcineiitsaiid  as  obstructions  to  the  free  iiitore.iurse  '-■ 
the  States  of  Penn.sj  lvania  and  New  Jersey  ;   therefore  your  memorialist      "' 
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Commission  prevents  any  extension  of  piers  at  these  points,  and  in  some  cases  recom- 
mends their  being  contracted : 

"  Resolved,  That  this  exchange  appoints  its  pilotage  and  navigation  committee  to 
confer  with  committee**  named  by  the  Board  of  Trade,  Commercial  Exchange,  and  other 
bodies,  to  consider  tbo  feasibility  of  the  removal  of  Smith's  and  Windmill  islands, 
with  the  shoals  connected  therewith,  which  now  obstruct  navigation  in  the  harbor 
and  prevent  improvements  on  the  river  front." 

Edw.  R.  Sharwood, 

Secretary. 


resolution  adopted  by  the  board  of  directors  of  the  commercial  exchange 

of  philadelphia. 

The  Commercial  Exchange  of  Philadelphia, 

Philadelphia  March  2C,  1S88. 

At  a  meeting  of  the  board  ofdiroctors  of  the  Commercial  Exchange  of  Philadelphia, 
lield  October  27,  1887,  the  following  resolution  was  unanimously  adopted: 

"  Resolved,  That  the  president  of  the  Commercial  Exchange  bo  authorized  and  re- 
quested to  appoint  a  committee  of  live  to  act  in  conjunction  with  the  Board  of  Trade 
and  such  other  committees  as  may  bo  appointed  by  other  commercial  or  trade  bodies  of 
our  city  iu  carrying  out  the  removal  of  Smith's  aud  Windmill  islands  in  the  Dolawaro 
Kiver.» 

[seal.]  Harvey  K.  Hixciimax, 

President. 

C.  Koss  Smith, 

Secretary. 


i 


APPENDIX  TO  THE  JOURNAL  OF  SELECT  COUNCIL,   CITY  OF  PHILADELPHIA. 

[Appnndlx  Xo.  112.1 

Philadelphia,  January  4J0,  18SS. 

To  the  Select  and  Common  Councils  of  the  City  of  Philadelpha : 

Gentlemen  :  The  committee  on  commerce  and  navigation,  to  which  was  referred  a 
communication  from  the  board  of  harbor  commissioners,  submitting  for  the  consider- 
ation of  your  honorable  bodies  a  comprehensive  and  handsomely  indorsed  report  and 
plan  for  the  improvement  of  the  harbor  aud  port  of  Philadelphia,  which  it  is  proposed 
to  be  accomplished  by  the  purchase  of  Smith's  and  Windmill  islands  and  a  portion  of 
Petty's  Island,  and  the  removal  of  the  two  first-named  bodies  of  land  in  their  entirety, 
aud  a  portion  of  the  latter,  together  with  the  shoals  adjacent  thereto,  which  is  amply 
And  ably  set  forth  by  the  board  of  harbor  commissioners  in  tlioir  report  above  alluded 
to  and  submitted  to  councils  on  the  5th  day  of  January,  13c&,  and  to  be  found  in  the 
appendix  of  Common  Council  (Xo.  lHf>)  on  said  date,  respectfully  submit  that  tbo  com- 
mittee met  in  select  council  chamber  ou  the  :K)th  day  of  January,  1883  ;  to  this  meeting 
the  harbor  commission,  Commercial  Exchange,  Maritime  Exchange,  Board  of  Trade, 
Drug  Exchange,  the  Vessel-Owners  and  Captains'  Association  were  invited,  as  well  ns 
officers  of  the  Pennsylvania  and  Heading  Railroad  companies.  Tbo  several  commercial 
and  maritime  bodies  and  the  corporations  were  represented  by  gentlemeu  who  made  able 
ind  exhaustive  arguments  iu  support  of  the  report  of  the  harbor  commissioners.  At  the 
conclusion  thereoi  your  committee  agreed  to  submit,  for  your  consideration  and  ap- 
proval— 

First.  The  resolution  approving  and  indorsing  tho  report  of  the  board  of  harbor 
sommissionors  as  submitted  by  the  United  States  Advisory  Commission,  recommending 
the  removal  of  Smith's  and  Windmill  islands  and  part  ot  Potty's  Island  and  the  adja- 
zentshoals,  thereby  permitting  the  extension  of  the  wharves  of  the  city,  and  memorial- 
izing Congress  to  make  tho  improvements  as  suggested  by  appropriating  moneys  to  pur- 
chase the  islands  and  do  tho  work. 

Second.  A  resolution  requesting  the  commercial  and  maritime  bodies  and  corpora- 
Lions  interested  to  co-operate  with  councils  and  this  committee  in  urging  tho  matter  of 
the  improvement  of  the  harbor  by  the  removal  of  the  islands. 

Jambs  A.  Freeman,  Chairman.  John  E.  IIaxifkx. 

William  McMitllkx.  Thomas  J.  Ryan. 

J.  B.  Van  Dusen.  John  P..  Dallas. 

Edwin  8.  Stuart.  (Jko.  L.  Pfouth. 

Samuel  Hart.  Harold  Mann. 

Geo.  L.  Horn.  Jamfs  P.  Park. 

A.  £.  Jones.  A.  C.  Patterson. 
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lU'oUUon  ifl'/riin-j  ami  •aprovlM    I-'"  trporl  of  tie  board  of  ic.  __. 

matter  of  the  improvement  "f  the  harhur  uf  1'kiladtlphia,  and  memorial, ;\kj  ( 
authorize  Ike  improvemtni*  luggeeltd  in  <auf  report. 

lleiolned,  Thalthu  select  and  Common  emirjcilnof  tbncityuf  Philadclphialiuri 
provo  and  indorse  the.  report  of  Iho  board  of  harbor  commissioners,  rpcommen 
plan  /in-  Ibe  improvement  of  the  harbor  of  Philadelphia,  us  sub  mi  I  led  by  tbo  L" 
HIiiIph  Ailvimiry  (JummWoii,  by  Mm  removal  of  Smith's  anil  Windmill  ialaudjalitl 
of  Potty'*  Inland  ami  the  adjacent  shoals,  thereby  permit  ting  tbo  extension  ol 
whurvon  In  front  of  the  city;  and 

That  I  In*  I'nllnuiiij;  iiii'iiini'iul  1"!  presented  to  Congress  upon  tlio  subject: 
Ta  the  honorable  111  Senate  and  House  of  EcpreienlaliVM  in  Conaret*  a*aemll*d  : 

Thin  innmorlal  of  the  select  and  common  councils  of  the  city  of  Philadelphia res| 
ftiDjf  represents — 

Tint  tbens  in  <leiiiiLiidi.il  til  the  port,  of  I'biladelpliia  enlarged  wharf  facilities  fi> 
larger  ve«ael»  of  greater  capacity  now  enquired  in  the  transportation  of  freight,  bull 
olgn  and  coastwise. 

That  tbnro  nro  now  but  few  piers  with  aufllcieut  length  to  safely  aeeommodat 
largo  vessels  of  tli*  elans  above  mentioned,  thin  being  a  matter  of  serious  consider: 
and  ono  vit Filly  iillerlini;  tbo  future  comnicrciFil  prosperity  of  our  city  and  State. 

Thatlhe  ci  I  y  council.,  thviiuirb  their  board  of  hul  l>or  commissioners,  bavehud  u 
consideration  Urn  report  of  1  he  riiilcd  State*  Ar.lv  i.-nry  Commission  to  the  said  Con 
-iiirii>M,\vbiib  Advisory  ('n  mini  "inn  lni>  in  ink'  a  c:i  refill  and  tli"rt>nj;li  r-tudy  oflhe 
ji>el  ul't liv  improvi-iucM  of  thchurbor,  n ml  sulimit  as  their  conclusions  thatauextec 
nf  the  piers  between  Washington  avenue  and  Willow  street,  without  irynry  to  the 
bur,  call  only  hi)  made  liy  tin.'  rcninvnl  of  Smith's  and  Windmill  island*  and  the  si 
above  anil  belnw  ilium;  ami  ulso  that  any  plan  for  tbo  removal  of  these  islands  am 
extension*  nf  I  he  piers  should  bo  eniuprchi.iisivn  enough  to  include  the  improveme 
the  harbor  ftmn  the  bend  ot'  IVIty'.s  I -la  ml  in  the  lower  end  of  tbe  shoals,  and  the 
ienl  of  tlio  wharf  lines  on  both  sides  of  the  Delaware  Giver. 

That  tlio  city  enuueils  urn  sutislicd  that  the  conclusions  arrived  at  by  such  au 
commission  urn  wise,  mid  that  they  receive  the  indorsement  of  those  inost  deeply  i: 
oslodtiilherouiniciiial  prnsperilN  and  nil  vain  eineiit  of  tlio  port  of  Philadelphia:  Tl 

fore, 

Vour  liii'iiim  bilists.  the  select  ami  ei mi ii mil  eoundlsof  tbe  city  of  Philadelphia, 
earnestly  pel  it  ion  jour  honorable  bmlies  1«  enact  such  a  law  as  will  authorize  the 
retary  of  War,  tlimuyli  tin-  I'niied  State-  Corps  of  Engineers,  to  early  comment* 
i m jui i v fluent  of  the  harbor  of  Philadelphia  iu  manner  as  set  forth  in  this  metnori. 


RrooUliOH  rrtfM«/iao  ami 
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,jn  the  basis  of  tho  number  of  acres  submit  toil  in  your  com  niun  icati  on  of  tbo  1:0th 
instant. 

The  Board  therefore  finds  it  unnecessary  to  amend  its  original  estimate  as  presented 
to  yon  in  its  communication  under  date  of  the  23d  instant. 
I  remain,  sir,  your  obedient  servant, 

W.  R.  Tucker, 

Secretary. 
Col*.  William  P.  Craig  hill, 

Corps  of  Engineers,  Chairman,  etc. 


letter  of  the  secretary  of  tiik  philadelphia  board  of  trade, 

Office  of  the  Board  of  Trade. 

Philadelphia,  March  28,  1888. 

Sir:  I  again  address  yon,  in  order  to  forward  a  letter  of  tho  Hon.  William  J.  Sewell 

accompanying  copies  of  resolutions  passed  by  the  legislature  of  tho  State  of  New 

Jersey  and  the  city  council  of  Camden,  in  the  State  of  New  Jersey,  relative  to  the 

[ necessity  of  the  removal  of  tho  islands  now  obstructing  tho  harbor  of  the  port  of 

Philadelphia. 

"  This,  and  the  inclosures,  I  would  bo  pleased  to  havo  yon  consider  as  a  supplement 
to  the  communication  addressed  to  you  by  this  Board  of  Trado  under  date  of  tho 
83d  instant. 

I  have  the  honor  to  remain,  sir,  your  most  obedient  servant, 

W.  R.  Tucker, 

Secretary. 
:*    Col.  Wm.  P.  Craigiiill, 

Corps  of  JCngineers,  Chairman,  etc. 


LETTER  OF  THE  HON.  W.   J.    SEWELL. 

Camden,  N.  J.,  March  27,  183*. 

My  Dear  Sir:  1  beg  to  inclose  you,  at  the  request  of  Mr.  Ceo.  B.  Roberts,  a  certi- 
fied copy  of  resolution,  relative  to  removal  of  obstructions  in  the  Delaware  River, 
Which  passed  the  legislature  of  the  State  of  New. Jersey;  also  one  on  this  subject 
which  passed  the  city  council  of  Camden. 

I  would  further  state  that  the  riparian  commission  of  Now  Jersey,  some  months 
ago,  in  view  of  tho  proposed  removal  of  these  obstructions,  changed  the  riparian  line 
in  front  of  Camden,  advancing  the  same  300  feet. 
Very  respectfully,  yours, 

W.  J.  Skwkll. 

Mr.  Wm.  R.  Tucker, 

Secretary  Board  of  Trade,  Philadelphia. 


joint  resolution  of  the  legislature  of  the  state  of  new  jersey. 

State  of  New  Jersey: 

Joint  resolution  requesting  Congress  to  make  an  appropriation  for  the  removal  of  Smith's  or 

Windmill  Island  from  the  Delaware  Hirer. 

Whereas  the  navigation  of  the  Delaware  River  between  the  cities  of  Camden,  in  the 

State  of  New  Jersey,  and  Philadelphia,  in  the  State  of  Pennsylvania,  is  impeded  and 

obstructed  by  the  island  known  as  Smith's  Island,  or  Windmill  Island,  located  near 

the  center  of  said  river,  to  the  great  lo^s.  inconvenience,  and  damage  to  the  citizens  of 

this  State,  and  of  the  State  of  Pennsylvania:  Therefore, 

1.  Be  it  resolved  by  the  senate  and  general  assembly  of  the  State  of  New  Jersey,  That,  the 

•^Senators  and  Representatives  in  Congress  from  this  State  aro  earnestly  requested  to 

Support  and  use  their  influence  with  the  present  Congress  for  an  appropriation  of  snf- 

^ciont  money  to  defray  tho  expense  of  an  examination  of  the  island  in  tho  Delaware 

^Rrver  between  the  cities  of  Philadelphia  and  Camden,  with  a  viow  to  tho  removal  of 
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m:iM  inland*,  which  tint,  mily  impede  and  obNtruetlho  navigation  of  oaidri 
I  lie  occasion  of  great  lam,  inconvenience,  u  ml  damage  to  till!  citizens  of/til 
»rtbeHfate  of  Pennsylvania. 

'i.  And  be  it  rcnolrrd.  That  copies  of  this  resolution  bo  forwarded  to  the  S 
Representative!)  in  Congress  Tram  New  Jersey  lij-  the  secretary  of  state. 

Approved  February  1">,  l*-". 

Statu  ok  New  Jkiwky, 

Vepartmrnt  of  State  .* 

I,  Henry  C.  Kelscy,  secretary  of state  of  tlio  State  of  New  Jersey,  do  he 
(hut  tlm  fDregniii);  is  ;i  triir  copy  of  joint  resolution  No.  3,  passed  by  the 
nftliiH  State  anil  approved  by  the  governor  the  15th  day  of  February,  A 
taken  from  uml  compared  with  the  original  now  on  file  in  my  office. 

In  ti'Hl  imiiny  wlii-reor  1  have  hereunto  net  my  hand  and  affixed  my  offl 
Trenton,  this  twenty-seventh  ilav  of  March,  eighteen  hundred  mid  eight 

[sKAI..]  .llKWHY  C.  KE 


KESOI.VTIOS  Of  TIIK  CITT  COUNCIL  C 


CAMDKN,  XIW    JEBSE1 


Tho  following  is  an  abstract  of  the  m  inn  tea  of  a  special  meeting  of  thci 
held  February  H,  1SC8. 

Whereon  tho  inteii'Bt  of  Camden  being  identified  with  that  of  onr  sistei 
dclphia,  we  join  in  the  request  for  tho  removal  of  tho  islnnda  opposite  thij 
ing  th cm  an  obstruction  to  navigation  and  impeding  the  progress  of  u  gn 
cial  city,  causing  a  formation  of  a  liar  at  ita  howl  which  la  and  baa  been 
source  of  expense  to  the  Govern mout  to  remove  thosntne,  whereby  a  cbai 
opened  for  the  free  passage  of  ferrlnge,  llio  only  means  of  communication  1 

Whereas  in  view  of  tho  growing  demands  of  u  rapidly  increasing  pops 
more  rapid  transit,  aside  from  the  demands  commercially,  wo  urge  upon  t! 
nf  Congress  that  their  influence  lio  extended  towards  too  accomplisbmei 

Whereas  tho  hill  5'J7$,  iutroilucoil  in  the  Congress  of  the  United  States 
Samuel  J.  Randall,  to  ascertain  the  relations  to  commerce  of  Smith's  an 
Islands  in  the  river  Delaware,  between  Philadelphia  and  Cam  den,  and  to  i 

iiiLvi<.;u.tit>ii  of  the  I>el;iiv»re  River,  embodies  the  only  means  whereby  the 
such  obstruction*  can  lie  accomplished :  Therefore, 

tie  it  rewind  as  (he  eitg  council  of  Camde*.  i«  mtetltg  a»$embled,  That  a  e 
Ihrco  members  of  city  council,  together  .wit  It  the  president  thereof,  l»ea 
ii|p[n;ii  before  the  Committee  mi  It  i  vers  and  Harbors  of  the  House  of  Rep] 

■■l"  ill'-  1    ili-'il    S'    I'.     ■  ■■  i.'l      I  I  ::■■    l"    ■      !■  i     -  I  ■■■!■    im    T1..-I  ■■■  "I  .Hi  X.i.    .".I/IT--. 
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In  addition  to  the  above  notice  about  seventy- five  postal  cards  were  sent  out  con- 
veying invitations  to  those  known  to  bo  into  res  tod  in  the  ownership  of  piers  and  in  Hit* 
question  generally. 
Yours  truly, 

W.  R.  Tucker, 
Secretary  Board  of  Harhor  CommhaionerH. 
Col.  Wm.  P.  Craighill, 

Corps  of  Engineers,  Chairman,  etc. 


[From  the  Public  Ledger,  November  30, 1887.] 

LOCAL  AFFAIRS — HARBOR  IMPROVKMKNT9 — VIEWS  OF  CITIZENS  AS  TO  TIIEIR  IMME- 
DIATE NEED — AN  IMPORTANT  CONFERENCE  HETWEKN  THE  HARBOR  COMMISSION, 
ADVISORY  BOARD  OF  ENGINEERS,  AND  REPRESENTATIVES  OF  THE  CITY'S  COM- 
MERCIAL INTERESTS. 

A  conference  was  held  in  the  office  of  the  hoard  of  port  wardens  at  the  Chamber  of 
Commerce  at  noon  yesterday,  between  a  large  number  of  representatives  of  the  com- 
mercial interests  of  the  city  on  the  one  baud  and  the  authorities  who  have  under  con- 
sideration tho  measures  for  the  improvement  of  t  ho  harbor  of  Philadelphia.  The  meet- 
ing was  called  by  the  harbor  commission,  in  order  that  the  advisory  board  of  Govern - 
.ment  officials  (appointed  by  tho  President  of  the  United  States)  might  obtain  "tho 
views  and  wishes  of  those  persons  interested  in  the  commercial  prosperity1'  of  Phihv-  - 
dolphia,  the  particular  project  under  consideration  being  that  for  the  removal  of  Smith's 
adu  Windmill  islands,  and  the  changes  which  would  bo  necessary  in  event  of  that 
work  being  done. 

There  were  present :  Capt.  George  B.  White.  IT.  S.  N. ;  Lieut.  Col.  Henry  M.  Robert, 
Engineer  Corps,  U.  S.  A. ;  Prof.  Henry  Mitchell.  U.  8.  Coast  and  Geodetic  Survey,  and 
H.  L.  Merendin,  secretary,  constituting  the  Advisory  Board ;  Henry  Windsor,  Edwin  A. 
Qaskill,  Charles  S.  Lewis,  Chief  Engineer  and  Surveyor  Samuel  L.  Smodloy  and  Wm. 
B.  Tucker,  of  the  harbor  commission ;  Joel  Cook,  George  A.  Cotton,  Edw.  K.  Stev- 
enson, and  N.  McKinley  Wilson,  of  the  board  of  port  wardens;  Master  Warden  Chris- 
tian K.  Ross,  Harbor  Master  Charles  Lawrence,  president  of  common  council ;  Presi- 
dent George  B.  Roberts,  of  the  Pennsylvania  Railroad;  Superintendent  Sweigard,  of 
the  Philadelphia  and  Reading  Railroad ;  John  H.  Weeks,  agent  of  the  Baltimore  and 
Ohio  Railroad  in  this  city ;  W.  W.  Frazier,  jr.,  of  Harrison,  Frazier,  &  Co. ;  Benjamin 
8.  Janney,  of  Jannoy  &  Andrews;  Francis  and  Alfred  Cope,  John  Price  Wetherill, 
F.  A.  Churchman,  president  of  the  Tng-Boat  Owners'  Association ;  L.  G.  Schermer- 
horn,  of  the  U.  S.  Engineer  Office:  Pay  Director  A.  W.  Russell,  U.  S.  N. :  Spencer  C. 
MeCorkle.  of  the  U.  S.  Coast  Survey ;  Prof.  Lewis  M.  Haupt,  University  of  Pennsyl- 
vania; Philip  Fitzpatrick.  General  W.  L.  James,  F.  K.  Peniborton,  president  of  tho 
Pennsylvania  Warehousing  and  Storage  Company ;  William  and  Frederick  W.  Taylor, 
Charles  A.  McGinley,  Samuel  T.  McDonnell,  W.  T.  Hager,  Hon.  Charles  O'Neill, 
William  Harkness,  J.  K.  Wheeler,  and  Edward  R.  Sharwood. 

The  meeting  was  organized  by  tho  election  of  Benjamin  S.  Janney  as  chairman  and 
Jonathan  Gillin^ham  secretary ;  after  which  Mr.  Windsor  stated  tho  objects  of  tho 
meeting.  (  He  said  the  Harbor  Commission's  first  work  was  in  connection  with  the 
preservation  of  the  harbor.  It  would  bo  useless  to  expend  money  for  improvements 
before  the  needed  steps  are  taken  to  prevent  injury,  from  tho  encroachments  con- 
stantly being  made.  Heretofore  all  of  the  money  provided  by  tho  National  Govern- 
ment has  been  used  to  improve  tho  approaches  to  the  harbor,  tho  engineers  having 
charge  of  the  work  taking  the  ground,  very  properly,  that  a  good  harbor  would  be 
of  no  value  unless  tho  vessels  can  get  to  it.  Mr.  Windsor  then  went  on  to  say  that 
the  Advisory  Board,  having  now  come  to  the  question  of  the  harbor  itself,  as  to  how 
far  the  city  wharves  can  be  extended  in  order  to  afford  facilities  for  tho  vessels  now 
used,  and  what  new  changes  may  be  necessary,  they  want  to  kuow  what  the  citizens 
of  Philadelphia  desire  in  the  matter  before  they  go  on  with  their  consideration  of  their 
plans. 

OPINIONS  OF   WHARF- OWNERS. 

Philip  Fitzpatrick,  speaking  as  a  wharf  and  ship-owner,  stated  that  at  tho  present 
day  very  few  steamers  are  built  which  are  under  400  feet,  and  it  ought  to  be  well  un- 
derstood that  if  Philadelphia  wants  vessels  of  Inr^o  tonnage  to  come  to  her  harbor 
her  wharves  must  bo  at  least  GOO  feet  long;  yet  none  of  them  are  over  400,  and  the 
majority  of  them  are  much  less. 

Ueorge  W.  Burton,  speaking  of  the  proposed  extension  of  the  wardens'  line,  in 
order  to  permit  of  tho  lengthening  of  the  piers,  said  the  line  was  now  out  as  far  as  it 
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ran  go  ou  the  immediate  city  front.  To  extent!  tbe  present  250-foot  piers  wc 
very  expensive  business,  and  he  did  not  know  of  auy  wharf-owners  who  cc 
and  ox]>ect  to  get  any  raviraiif  from  their  property.  Tbe  cms*" income  no' 
small,  and  50  i'or  cent,  of  it  is  oaten  up  in  taxation,  coat  for  dredging  oot 
deposited  in  tlio  docks  by  the  city's  sewers  (for  which  the  city  makes  an  n 
adequate  appropriation),  and  in  other  ways.  He  thought  tho  removal  of  tf 
would  he  to  take  away  a  harrier  against  the  northeast  winds;  that  if  it  wi 
the  islands  Delaware-  avenue  would  ho  frequently  flooded,  and  that  the 
would  have  to  he  raiaod  4  or  5  feet,  and  the  ''taxation  and  expense  wonld 
Hiing  fearful."  He  thought  the  jetties  built  above  Smith's  Island  hod  result 
tilling  up  of  tbe  docks ;  that  tbe  Pennsylvania  Railroad  trains  on  Dolawar 
were  injuring  tbo  wharf  properties.  Ho  asked  who  wonld  pay  the  expens 
provoments  in  which  the  wbolo  city  was  to  share  the  benefits.  Ho  did  not  I 
wharf-owners  ought  to  bear  it  all.    He  also  questioned  the  practicability  of 

Mr.  Windsor  remarked  that  the  possibility  of  the  proposition  was  not  ui 
sideration  then.  "  We  are  here  to  find  ont  what  tbe  city  wanted.  The  engii 
have  studied  the  question  can  toll  as  whether  it  is  feasible." 

Colonel  Robert  said  there  wus  no  practical  difficulty  in  extending  the 
though  the  deep  water  and  rapid  current  would  increase  the  cost.  It  was 
question  of  dollars  and  cents. 

Mr.  Burton  thought  tho  cheapest  and  best  way  to  secure  deeper  and  lonj 
was  for  tho  city  toTray  the  properties,  widen  Delaware  avenue,  and  extend  t 
to  the  west.      . 

WHAT  THE  CITY  SHOULD  DO. 

Joel  Cook  said  that  Mr.  Burton  wok  a  representative  of  tho  wharf-owners 
del  phis,  and  that  what  he  had  said  about  the  difficulties  to  owners  of 
wharves  was  a  subject  for  serious  consideration.  Hero  are  ono  hundred 
wharf-owners,  every  ono  of  whom  lias  a  direct  pecuniary  interest  in  tbe  mat 
yet  a  majority  of  them  ran  not  really  alford  to  inuko  the  improvements  nece) 
this  plan  of  removing  Smith's  and  Windmill  islands  and  extending  the  pi 
cided  to  bo  feasible,  then  it  becomes  the  duty  of  the  city  to  Rive  Homo  att 
tlio  matter,  and  to  do  something  to  demonstrate  tho  desire  of  tho  city  to 
commerce.  Mr.  Cook  thought  that  if  tbe  Government  agreed  to  pay  thee: 
clearing  the  channel,  the  city's  duty  was  to  adopt  some  broad  and  com  pi 
scheme  to  take  tho  river  front  and  improve  it  in  accordance  with  tbeso  pin: 
was  a  thing,  he  said,  we  have  a  right  to  call  upon  the  city  to  do.  He  did  r 
any  encouragement  could  bo  gotten  from  Washington  unless  the  city  and  S 
some  earnest  that  they  will  contribute  toward  the  improvement. 

All  tho  diverse  interests  aio  looking  at  the  plans  trom  their  respective  ii 

„ .ed--'"      "    --"'-------- 

or  sho  will  never  have  tbo 

thorities  had  done  nothing  for  tbe 

awakened  to  tbo  importance  of  attend! 
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changes  anil  the  Board  of  Trade — was  sufficient  to  show  that  the  improvements  were 
?-  wanted.    The  widening  of  Delaware  avenue  would  ho  a  proper  city  expense  ;  and  he 
;  thought  with  proper  co-operation  between  the  coq>orate  and  private  interests  the  im- 
_-  provements  could  be  brought  about. 

.  "We  improve  the  property  for  the  benefit  of  the  city  at  large,"  said  Mr.  Burton, 
-    ',•  and  we  lose  by  it." 

Harbor-master  Lawrence  said  the  city  wanted  to  be  informed  as  to  what  her  people 
-_  want,  and  he  claimed  that  the  corporation  was  never  slow  in  the  matter  of  public  im- 
.-  provements.  He  added  that  great  public  improvements  for  the  public  good  were  not 
.  •  'stopped  because  of  individual  inconveniences. 

"I  am  in  favor  of  extending  the  wharves,"  said  Mr.  Fitzpatriek,  "  no  matter  who 
:  pays  for  it.  I  have  had  an  experience  as  a  ship  and  wharf  owner  for  over  thirty  years, 
and  I  know  the  necessity  of  encouraging  commerce.  Every  vessel  which  comes  here 
distributes  from  $500  to  (10,000  among  the  people  who  inost  need  it,  and  wo  can  not 
expect  to  do  a  large  business  unless  we  show  that  wo  appreciate  it  by  providing  tbe 
proper  facilities.'' 

Hyman  L.  Lipman,  speaking  "  merely  as  a  citizen  and  as  one  who  had  no  knowl- 
edge of  the  engineering  features  of  the  proposition,"  expressed  the  belief  that  unless 
efforts  are  made  to  bring  trade  here  it  will  be  diverted  elsewhere.  The  great  mist  akc 
Philadelphia  made,  he  thought,  was  in  giving  League  Island  to  the  Government.  If 
that  is  not  to  be  used  as  a  naval  station  or  a  gun  foundry  stops  should  bo  taken  to  get 
:_    it  back,  when  it  conld  be  used  greatly  to  tho  benefit  of  the  commerce  of  tbe  port. 

PRESIDENT  ROBERTS  TALKS. 

• 

President  George  B.  Roberts,  of  the  Pennsylvania  Railroad  Company,  was  then 
called  upon  to  give  his  views  in  the  matter,  particularly  with  reference  to  the  atti- 
tude of  the  New  Jersey  authorities.  Mr.  Roberts  said  that,  with  the  engineers  of  the 
company,  he  had  looked  into  the  subject  and  had  reached  the  conclusion  that  nothing 
but  the  removal  of  Smith's  Island  would  afford  the  facilities  needed,  and  that  that 
would  be  of  no  nse  unless  the  New  Jersey  authorities  agreed  to  extend  tho  riparian 
line  at  least  half  tho  distance,  which,  ho  believed,  ought  to  be.  done  to  produce  the 
best  effect.  Tho  commissioners  indicated  a  willingness  to  do  what  tho  engineers 
deemed  right  in  reference  to  moving  out  tho  lino  so  as  to  make  the  channel  clear 
when  the  island  is  removed.  "As  an  engineer,"  continued  Mr.  Roberts.  "  I  believe 
that  if  this  is  done  tho  difficulties  in  reference  to  tho  wharves  will  be  largely  remedied, 
z  Our  experience  is  in  the  lino  indicated  by  tho  gentleman  who  has  complained  of  the 
cost  of  maintaining  them,  but  tho  causo  is  more  due  to  the  presence  of  Windmill  Island 
than  anything  else.  The  island  makes  a  deep  and  narrow  channel  on  this  side,  and 
it  will  have  to  be  removed,  and  the  water,  being  allowed  to  distribute  more  widely, 
wonld  have  a  propor  depth. 

"  In  this  matter  it  will  not  do  to  consider  what  is  the  interest  of  the  individual.  The 
*  Pennsylvania  Railroad  will  have  to  expend  a  very  largo  sum,  but  it  will  be  benefited 
by  it.  If  wo  are  to  bring  onr  ferry  up  to  what  tho  future  will  require  wo  must  have 
a  different  Warden's  line.  If  tho  islands  wero  removed  there  would  then  be  an  op- 
portunity to  improve  tho  wharf  properties  and  make  them  suited  to  the  commerce  of 
the  day.  That  they  are  not  suitable  is  hardly  worth  arguing  hero  to-day.  Philadel- 
phia gets  nominally  nothing  for  her  piers,  because  they  are  nominally  worth  nothing. 
Our  dnty  now  is  to  ascertain  what  is  best  for  the  city,  and  if  any  individual  does  not 
see  fit  to  improve,  his  property  must  remain  unproductive,  and  those  who  do  improve 
will  reap  tho  benefit.  It  is  absolutely  necessary  that  tho  islands  should  be  removed, 
and  the  work  is  a  trifling  ono  in  comparison  with  what  it  means  for  this  city." 

A  SUGGESTION  FROM  1'ROVESSOK  HAUPT. 

After  Superintondent  Swoigard  had  stated  briefly  that  the  Reading  Railroad  Com- 
pany would  join  in  tho  movement,  Professor  Haupt  said  ho  wanted  to  suggest  ono  or 
two  thoughts  which  had  not  been  touched  upon.  Ho  said:  " Suppose  the  changes 
are  made  and  tho  groat  ocean  steam-ships  can  come  to  the  piers  along  the  city  front 

J»roper  to  load  and  discharge.  This  wonld  necessitate  enormous  transportation  of 
roight  and  an  engorgement  would  rcsnlt.  Then  perhaps  Philadelphia  will  not  always 
depend  upon  ferry  connection  with  Camden,  and  in  tho  event  of  the  construction  of 
a  bridge  the  island  would  be  found  to  be  an  advantage."  llo  suggested  a  division  of 
the  commerce,  tho  foreign  vessels  being  received,  say,  at  the  mouth  of  the  Schuylkill, 
while  the  upper  wharves  could  bo  used  for  domestic  commerce. 

Francis  Cope  thought  that  wharf-owners  generally  would  he  glad  to  take  advan- 
tage of  any  chance  to  extend. 

Mr.  Stevenson  read  a  letter  from  General  Manager  McLeod  stating  that  the  Reading 
Company  wonld  assist  in  any  movement  for  the  improvement  of  the  port,  and  would 
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is  uot  considered  in  the  interest  of  commerce  and  navigation  to  recom- 
mend farther  appropriations. 

Frankford  Creek  lies  wholly  witkiu  the  port  of  entry  of  Philadelphia,  at  which 
Ilia  revenue  collected  daring  the  year  ending  December  31,  1887,  amounted  to 
$17,878,424.46.  The  nearest  fort  and  light-houses  are,  respectively,  Fort  Mifflin  aud 
Horseshoe  Range  Lights. 

Total  appropriations  to  June  30,  1888 $10,000.00 

Total  expenditures  to  June  30,  1888 9,735.50 


Money  statement 


July  1,  18*7,  amount  available 
July  1,  18SH,  balance  available 


$-204.  TiO 
2ti4. 50 


I  Amount  (estimated)  req  uired  for  completion  of  existing  project .... 30. 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  g  of  river  and 
(     harbor  acts  of  18G6*  and  18G7. 

COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1887. 


Class. 

Arrivals. 

Departures. 

Xo. 

no 

25 

Tons. 
10,500 

5.000 

Xo.  .     Tim*. 
110          10.500 

Bar  ros — 

U,"»               fi  O.MI 

,-,  — 

Total 

]35           1")  SO0 

135 

15, 500 

Imports. 


Articles. 


Wood cord  s . J 

Coal tons..' 

Lumber feet. . 

Sand tona.. 

Soda-ash do . . .  j 

Hay do... 


Quantity.  '    Value. 


1.000  I  |4f260  00 
5,000  i  15,000.00 
"J,  501),  000  '  'JO,  <»0iMH> 
3,000  !  4.500.00 
1,000  '  o0.  000.00 
5<;0        2.500.00 


Total 70,250.00 


The  above  information  was  furnished  by  tfie  Mason  Fruit  Jar  Company,  of  Hridos- 
burg. 


G3- 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

No  operations  have  been  in  progress  during  the  past  fiscal  year  since 
the  appropriation  of  $18,750,  approved  August  5,  1880,  was  practically 
exhausted,  in  the  year  ending  June  30,  1887. 

The  present  project  proposes  the  formation  of  a  channel  400  feet  wide 
and  24  feet  deep  at  mean  low  water  from  the  mouth  of  the  river  toGirard 
Point,adistance  of  about  1  mile;  from  thence  to  Gibson's  Point,  a  further 
distance  of  about  3  miles,  a  channel  U0  feet  deep,  and  200  feet  wide ;  from 
thence  to  Chestnut  Street  Jhidge,  Philadelphia,  a  distance  of  about  3 
miles,  a  channel  of  navigable  width  and  18  feet  deep  at  mean  low  water. 
This  latter  reach  of  river  has  required  no  other  improvement  than  the 


.  I 
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;-t.jTiI  of  iitxi'.  I.«rt  cubit:  yards  of  roec  aeiu-  l*xa»c  a&iSiajj 
-::■■*-'.-.  T":.*  channeU  proposM  are  10  i»  oouiDKti.  i«"  ir^tbjTin.  *■ 
-■--:; x.»-«i  «r»r  of  flA5.'/J>,  of  which  aa»wac  *»fJ*.:Ttl  iue  Mm^p 

lie  pKMBt  demand*  of  comment  tunis  she  rq*nm*m*MK  -rf  a. » 
proved  condition  of  river  channel  to  tha:  pan  >if*:he  ri^r  -T^mr  lewwi 
"h.*  nsi-srb  anil  Gibson's  Point,  or  the  !*tk  *  Biles  -rf  tnii  ~"*«t  it 
'r.rariPois"  are  located  larze  jrrain  elevators  ami  Tiar^si  A;  G* 
*■>£"»  P ■»;-:  arid  Point  Hrecw.  which  are  near  each,  izhm:  im£<awlT 
t»  jted  as  :o  commercial  rwjnirernent*.  are  th*  larze  iturrws  ^nfcfaal 
*blpp:ag  w":.arves  of  the  petroiearn  oil  refineries.  XS«s  liira-  iransa 
iwta^eil  a:  *he.*e  three  points  cover  mainly  vie  .hiwium^  ;f  At 
S>:-b3vlki.l  Riv*-r.  ami  tiotli  the  grain  and  oil  trade  r«»t«iim  u»ec-i?i3 
-*ae*ui  for  •:.*  prop*r  and  economical  traosaecou  .rf  ra..*ir  bossest 
fciniiel  ■Ir;.:t-  -ho;i.rd  exist  which  would  penni:  the  ^n*rfit~  rf  ~«*j 
it  ail  stjjr^  of  *&*•  tide  Iie;ween  the  moath  of  in*  rr*»r  ii-I  •t.">cc'i 
Pc-int  ■'.ri'vic;  'ji  fret  of  water.  As  it  now  is.  deec-Lru?:  t*sa>  *k 
;«rsa:TM>l  to  aove  only  at  hi>h  water,  or  else  ar*  *;ciui»i  :■■  —r-ta 
par  of  :i>;r  •ar?'*-?. 

Tin?  work  which  ha*  tx-en  applied  to  the  river  between,  tc-?  =•■:■!.  i^ 
Gibson's  P>-:at  ha*  resulted  in  prodncin;*a  channel  £^>m.  :»  -■  .■»'f« 
wide  audi!"  fee*  d'-epat  mean  low  water.  Between Gi'Mtrc"*  T-~z:  ia-i 
(>irard  Point  the  deepened  channel  has  beea  perxan^c:.  be:  Vrv«« 
Girard  Point  and  deep  water  in  the  Delaware  Eiver  tj^  3iaiz:e=i=rt 
vi  the  dredged  channel  ha*  not  been  satisfactory. 

As  previoo*ly  stated  the  project  proposes  a  depth,  of  24.  fet:  it  i^ai 
low  water  between  Girard  Point  and  the  Delaware  Biver.  r^tw^i 
ISTJand  l-*7?  thi*  part  of  the  river  was  deepened  w  i*  :"r*7  ":-y  ;L- 
removal  vi"  24i:.0<N>  cubic  yards  of  material :  in  1W>  ::  hi-i  *L -lied  :■ 
attotit  i*"  feet.  Uetwec-n  18S1  and  lJ<Si  it  was  a^ain  deeptr.e>I  to  -4  :«■ 
by  thereniMVid  i.i'L'rtfi.iKXiciiliicynnlsof  material:  in  I>?7a  scrvey  wi 
made  uf  tLi*  part  of  the  river  and  it  was  Ibnnd  that  the  cL.»-„reI  IiA 
ajaiii  shoiled  to-ofi-4-t.  T»redredge  the  channel  to  a  deT>rb.  of  24  IV 
fur  a  width  of  :i<M  tVet  would  rennire  the  removal  of  aboa:  i"<".'"»i  cshii 
yards  of*  materia!,  or  al^tiif  tlietpiantity  which  lias  been  t»iw  reai'-ve" 


,i 
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» 
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of  $17,878,424.46.    The  nearest  fort  and  light-houses  arc,  respectively,  Fort 
ia  and  Schuylkill  River  range-lights. 

^appropriations  to  June  30, 1888 , * $368,750.00 

il  Wtpenditnres  to  June  30, 1888 368,519.13 

Money  statement 

r  1, 1887,  amount  available 434.87 

/  1*  1868.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
itstanding  July  1, 1887 ; 204.00 

y  1, 1888,  balance  available 230.87 

oant  appropriated  by  act  of  August  11,  1888 25,000.00 

Ottnt  available  for  fiscal  year  ending  June  30,  1889 25, 230. 87 

jponnt  (estimated)  required  for  completion  of  existing  project 91, 250. 00 

jnonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890    75, 000. 00 
nbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrival*  and  departures  of  vessels  during  the  year  ending  December  31, 1887, 

amors  (not  including  tugs) 83 

Ling  vessels 501 

gee „ 260 

Total 844 

Freight  statement, 
leived : 

Iron  ore tons..  1,022 

Barrels  (empty) 887,341 

Miscellaneous  merchandise tons..        25,978 

pjped: 

Grain bushels..  4,967,497 

Flour barrels..        45,000 

Petroleum  (crude  and  refined) do...  1,236,235 

Do cases..  4,809,960 

Do gallons..  6,707,935 

Miscellaneous  merchandise tons..        13,975 

he  above  information  was  furnished  by  five  different  firms  most  largely  interested 
he  improvement  of  the  Schuylkill  River. 


G4. 

IMPROVEMENT  OF  ICE-HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

Tlio  river  and  harbor  act  approved  August  5, 1S80,  appropriated 
5,000  for  improving  ice-harbor  at  Marcus  Hook,  Pa.  Under  date 
August  17, 1886,  a  project  was  submitted  and  approved  August 
,  wherein  it  was  proposed  to  apply  so  much  of  this  appropriation  as 
ght  b6  necessary  to  removing  the  stone  superstructure  of  Pier  No. 
and  rebuilding  it  at  the  lower  end  of  the  harbor  on  the  line  of  Pier 
>.  7  and  the  shore  pier  upon  a  timber  crib  foundation.  The  stone 
perstructure  of  Pier  No.  6  was  built  in  1881  upon  a  pile  foundation  and 
d  given  evidences  of  weakness  by  settling  towards  the  channel  of  the. 


«T!L'»«:lw-]lillrHI 
j>  <M9f*W-  **    X   itXT.     \*r-M*r    1 

»j«  wail;  ;£*>  lor:   mjri- 
tMiyatwc  uffvi-  i: 

J*rV   U««2rt.  itr»~  *...-- 

«j#1t>  J»UU«fUl*tJUiJ 

'J'L*  MOW  iMj 
>*Ml*    Mfd  Utlt., 

♦»^»*.^.    XL*  vmt  ivt   u  hnunic  i>t«r  i>oih 

Wl  *  bwAaUti*  »vai  U*i*i*:  Jut  lnniieT  w<rk  *rf 
♦JiyWW^u  baud.  ITirtle-i  <i»>  -.f  Aonfi  Hi. 
tut  tit*  Kxyeu&Uu*  vf  tin*  Wi^ii>*  of  *5.41Hi  wa 
vf  Ji*^io«w*,  r«wuJi>u*-uduLj!  ;>  aj>{.lieiiij(wi  for 
wbiti*  (mw*A  ti*  fpiwitsu*  Inundation  f<«r  Pier  I 
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lently  rebuilt  oil  a,  crib  foundation.  Fier  No.  6  bad  also  given  evi- 
ances  of  tbe  instability  of  its  foundation,  which  threatened  it  with  the 
tie  of  No.  5.  To  avert  such  disaster  the  stone  superstructure  was 
rmoved  and  placed  upon  a  crib  foundation  at  the  lower  end  of  the 
arbor. 

The  specifications  under  which  the  two  piers  were  built  in  1881  re- 
hired the  piles  forming  the  foundations  to  be  driven  to  a  depth  of  3G 
jet  below  mean  low  water;  at  this  depth  hard  bottom  would  have  been 
cached.  In  removing  the  piles  from  the  foundation  of  No.  6  it  was 
land  that  they  had  only  been  driven  to  a  depth  of  from  29£  to  31£  feet 
elow  mean  low  water,  or  from  6£  to  4£  feet  less  than  the  depth  required 
y  the  specifications  and  the  character  of  the  bottom.  The  piles  were 
riven  therefore  into  a  very  soft  clay  without  passing  through  it  and 
caching  a  hard  bottom,  and  the  fair  inference  is  that  the  principal 
&use  for  the  failure  of  the  foundations  of  Piers  Nos.  5  and  6  was  the 
d  proper  character  of  the  work  done  by  the  contractor.  The  contract 
>r  this  work  was  with  the  Mount  Waldo  Granite  Company,  and  the 
rork  was  done  for  that  company  by  Ira  Lunt. 
The  harbor  is  of  considerable  value  to  the  commerce  of  the  river 
uring  the  winter  season.  Its  utility  will  continue  even  when  the  pro- 
osed  ice-harbor  at  the  head  of  Delaware  Bay  is  built,  since  the  ice- 
arbor  at  Marcus  Hook  will  always  be  valuable  as  a  refuge  for  vessels 
i  the  upper  part  of  the  river.  The  value  of  the  harbor  to  vessels  seek- 
ag  temporary  refuge  from  ice  is  somewhat  reduced  from  the  practice  of 
essel  owners  utilizing  the  harbor  as  a  place  in  which  their  vessels  are 
permanently  placed  during  the  winter  season. 

In  1880  and  1881  the  project  for  the  improvement  of  this  harbor  was 
amended  by  providing  for  the  construction  of  a  bulkhead  about  1,800 
feet  in  length  parallel  with  the  shore-line  and  about  150  feet  outside  of 
ligb-water  line,  together  with  the  deepening  by  dredging  of  the  area 
m  front  of  the  bulkhead  to  a  depth  of  15  feet  at  the  present  low- water 
line,  and  decreasing  to  10  feet  depth  alongside  of  the  bulkhead.  (See 
Report  Chief  of  Engineers,  1882,  pages  751-755.) 

In  subsequent  action  towards  carrying  into  effect  this  amendment  of 
the  project  an  obstacle  arose  from  the  unwillingness  of  certain  riparian 
owners  to  voluntarily  authorize  the  construction  of  the  bulkhead  along 
their  property  frontage.  This  difficulty  has  not  yet  been  removed,  and 
even  if  it  could  be  it  is  doubtful  whether  in  the  light  of  past  experience 
the  advantages  of  the  bulkhead  would  not  be  neutralized  by  its  beiug 
largely  used  by  vessel  owners  as  a  place  of  safety  and  free  wharfage 
for  their  vessels  during  the  winter  season  of  disuse.  This  has  been  the 
practice  of  the  past  at  the  landing  piers,  and  while  it  enables  the 
owners  of  such  vessels  to  escape  dock  nnd  wharf  charges,  it  encumbers 
the  harbor  unnecessarily.  Against  such  improper  use  of  a  harbor  there 
seems  to  be  no  present  protective  legislation  or  authority. 

It  is  highly  probable  that  the  area  directly  in  front  of  the  bulkhead, 
lying  as  it  does  under  the  lee  of  the  landing  piers,  would  rapidly  shoal 
from  the  deposition  of  river  sediment,  and  would  therefore  require  fre- 
quent dredging  in  order  to  maintain  the  proposed  depths  along  the 
bulkhead.  The  present  harbor  has  a  protected  area  of  about  10  acres, 
carrying  a  depth  of  from  18  to  24  feet  at  mean  low  water.  This  area, 
with  a  slight  addition  to  be  obtained  by  dredging  along  the  inner  lino 
of  the  harbor,  will  bo  fairly  commensurate  with  the  present  require- 
ments of  commerce,  and  is  probably  as  large  as  would  be  actually  avuil- 
ible  to  commerce  if  the  bulkhead  were  built. 
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whether  they  should  be  stone  piers,  pile  piers,  or  floating  pontons, 
Ires  more  study  than  has  yet  been  given  to  the  subject. 

impropriations  to  June  30,  1888 $25,000.00 

li«penditaresto  June30,1888 8,723.07 

Money  statement. 

1,1887,  amount  available $17,493.30 

1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
•tending  July  1,1887.. 1,216.37 

1,  1888,  balance  available 16,276.1)3 


G  6. 

JTKUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  NEAR   LEWES,  DEL- 
AWARE. 

>  work  has  beep  done  during  the  past  fiscal  year.  The  last  appro- 
lion  made  was  that  of  $13,000  on  August  12, 1682,  which  was  ex- 
Led  between  that  date  and  the  close  of  the  fiscal  year  ending  June 
S&4,  in  repairs  to  the  wooden  superstructure  of  the  pier. 
le  design  of  the  pier  provided  for  a  substructure  of  wrought-irou 
sv-piles  surmounted  with  a  timber  superstructure  or  platform. 
le  decay  of  the  timber  superstructure  is  very  rapid,  and  to  make 
pier  of  value  the  superstructure  must  be  maintained  with  uniui- 
ecl  strength.  Parts  weakened  by  decay  must  be  removed  early  in 
r  deterioration  and  be  replaced  by  sound  material.  This  renders 
life  of  the  timber  of  short  duration,  and  consequently  the  cost  of 
itenance  large.  To  add  to  the  quantity  of  perishable  material  in  a 
ien  superstructure  would  be  only  to  increase  largely  the  cost  of  its 
[itenance. 

y  the  aet  of  July  15,  1870,  the  railroad  having  its  terminus  in  the 
nity  of  the  pier  was  granted  the  privilege  "  to  extend  their  railroad 
n  and  over  said  pier  and  to  freely  use  said  pier  in  connection  with 
r  said  road,  subject  to  such  regulations  and  charges  for  maintenance 

repairs  as  the  Secretary  of  War  may  adopt."  The  railroad  coiu- 
y  have  not  yet  exercised  this  privilege.  The  present  wooden  super- 
store was  designed  several  years  ago  before  the  adoption  of  the 
ent  heavier  weights  of  engines  and  rolling  stock.  These  increased 
hts  render  the  present  plan  of  wooden  superstructure  entirely  too 

for  the  increased  loads  which  would  be  brought  upon  the  pier  in 
s*3  by  the  railroad  company.  On  account  of  the  perishable  charac- 
rid  inadequate  strength  of  the  timber  superstructure  there  seems 
^  a  call  for  a  modification  of  the  hitherto  proposed  plan  so  as  to 
t:  it  to  the  demands  of  modern  railroad  construction.  In  accord - 
*vith  the  requirements  of  the  Senate  resolution  of  March  115, 1880, 
C5ial  report  was  submitted  by  the  officer  in  charge,  under  date  of 
L  2,  1880  (see  Report  of  the  Chief  of  Engineers  for  188G,  pages 
^39),  providing  for  a  modification  in  the  hitherto  proposed  timber 
restructure. 

<s  plan  as  therein  described  proposes  au  iron  superstructure  with 
O.  surfaces  outside  of  the  areas  occupied  by  the  railroad  tracks  upon 
>ier-head,  and  an  iron  superstructure  carrying  the  track  upon  the 
Oach  to  the  pier-head,  combined  with  the  use  of  timber  for  the 
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~<M-      issk'E?  or  the  chief  of  ksooseeeh,  r.  a.  11 

uvrs-eoveziLg  cti-z  Uihi  juirt  of  the  area  of  tie  approach  i 
I'T  liit-  ri^iroac  tru'jt*.  Sncb  an  iron  snperstrnoture,  will 
iiury  ecuiu  ;;■  *j«  n*i;c^eiDeiit«  of  railroad  traffic,  coold 
hUm  P!li-lWlL  mid  taaiiitained  at  a  trifling  ooat  far  rcpai 
■tvuiib'ur  the  jtjgmaiieLi  iron  su]iert;traetiire,  which  hu  bt 
itwT  of  ever  fr.itHMVi'. 

A  TiMJti.  *c;«-.r$trnetnri:.  giving  the  same  strength  wbe 
jin«ji.ijitM  iron  sE:tert-tnictni*.  would  ooat  at  first  probably 
would  pr&i'iic^y  Lave  to  be  entirely  removed  each  teuj 
ii*  aggrepai*  t-c-s:  n  ouid  in  the  end  exceed  that  of  an  iron  en 
Even  wiiuiut;  «:.K'Teespeuditore  for  repairs  the  wooden  st 
would  irrtjaM.i^y  be  ii  a  condition  of  impaired  strength. 

The  pier  a:  prvwii*  is  used  as  a  landing  place  by  those 
comaiauiiutv  wilb,  :  tie  shore  from  vessels  entering  Delawar 
Harbor:  by  the  Li^bi-honse  Establishment  for  the  temper 
material  and  by  the  Quarantine  service  in  connection  wil 
hospital  located  at  Cape  Heulopen, 

Daring  the  gale  of  March  12. 1SSS,  twenty -seven  vessels1 
iu  IMaware  Breakwater  Harbor,  and  at  that  time  the  sc 
.Uiin'N.  bewaring  unmanageable,  was  blown  against  the  noi 
pier  near  its  shore  end.  Five  of  the  wrought-iron  screw-pile 
row  were  injured  by  the  collision  to  the  extent  of  two  bein 
the  other  three  bent  over.  The  lateral  bracing'  of  these  I 
displaced,  and  with  it  the  timber  snperstrnctnre  coveriDgt 
of  the  pier  at  the  place  of  injury  for  about  125  linear  f« 
A  passage-way  about  10  feet  wide  connects  the  oninjured 
pier. 

To  properly  repair  the  pier  the  five  injured  piles  and  the 
bracc-ruds  will  require  to  be  removed;  the  two  broken  pi 
to  be  repaired  or  replaced  by  new  ones,  as  may  be  deem 
their  removal,  and  the  three  bcut  piles  straightened,  aft 
piles  can  be  replaced  in  their  original  positions  and  the  si 
restored.  The  timber  required  to  repair  the  siiperstruct 
obtained  from  material  on  hand.  The  cost  of  restoring 
part  of  the  pier  to  its  original  condition  would  probably  . 
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I   Movement  of  harbor  at  Delaware  breakwater,  Delaware- 

o  operations  Lave  been  in  progress  during  the  past  fiscal  year, 

liable  funds  from  the  appropriation  of  $50,250  by  act  approved 

:  jfast  5, 1886,  having  been  practically  exhausted  at  the  close  of  the 

~  ql  year  ending  Jane  30, 1887. 

Hie  work  which  has  been  in  progress  since  the  adoption  of  the  exist- 

project  in  1882  has  had  for  its  object  the  closing  of  the  gap  be- 

-  Mn  the  breakwater  and  the  ice-breaker  by  the  deposition  of  the 

kfom  stone  which  is  to  form  the  substructure  of  the  work.    It  was 

imatcd  in  the  project  upon  which  the  present  work  is  based,  that 

Jt.net  volume  of  the  random  stone  foundation  would  be  about  87,500 

Uo  yards.    From  the  experience  gaiued  in  the  construction  of  the 

aakwater  and  ice-breaker  it  is  found  that  each  cubic  yard  of  those 

jftctures  represents  1}  gross  tons  of  random  stone.    From  this  data 

£87,500  cubic  yards  of  foundation  would  require  about  131,000  gross 

fcs  of  stone. 

There  have  been  G0,762  tons  of  stone  already  placed  in  the  gap,leav- 
f  abont'70,000  tons  yet  to  be  placed  to  supply  the  volume  of  the  orig- 
Ml  estimate,  provided  no  allowance  is  made  for  the  mattresses  used 
ithe  foundation. 

At  the  prices  which  have  been  paid  under  the  three  contracts  in  force 
jbee  the  work  of  closing  the  gap  was  commenced  in  1885,  and  allowing 
ir  superintendence,  the  cost  of  completing  the  foundation  would  be 
boat  $175,000.  This  work  could  be  accomplished  in  two  seasons  if  the 
suds  therefor  were  available. 

The  completion  of  the  foundation  would  be  followed  by  the  construe- 
ion  of  the  concrete  superstructure,  which  was  estimated  at  about 
1370,000,  including  the  necessary  plant.  From  this  it  will  be  seen  that 
fe  will  probably  require  more  than  the  8418,750 estimated  in  the  money 
itetement  to  complete  the  work.  But  it  is  better  to  postpone  a  re- 
riuonof  the  estimate  until  after  the  commencement  of  the  concrete 
Hiperstructurc,  or  at  least  until  the  foundation  is  about  completed. 

The  importance  of  this  work  to  both  the  commerce  of  the  Delaware 
Jiver  and  the  Atlantic  coast  is  such  as  to  justify  sufficient  appropria- 
tions to  complete  the  breakwater  by  closing  the  gaj>  at  the  earliest  date 
possible. 

The  Maritime  Exchange  of  Philadelphia  has  established  a  station  on 
the  breakwater  and  through  telegraph-cables  connecting  the  mainland 
irith  their  stations  are  in  connection  with  the  shipping  of  the  harbor. 
Ehe  reports  of  the  Maritime  Exchange  state  that  during  the  year  1887, 
5.751  vessels,  exclusive  of  tugs,  fishing,  and  small  coasting  craft,  an- 
snored  under  the  protection  of  the  breakwater. 

On  March  12, 1888,  the  harbor  was  visited  by  a  gale  of  almost  un- 
precedented violence,  whereby  27  vessels  lying  in  the  harbor  were 
srrecked;  most  of  the  vessels  were  driven  ashore,  and  so  far  as  known 
none  of  the  wrecks  have  become  obstructions  or  dangerous  to  naviga- 
tion.   The  breakwater  sustained  no  injury  from  the  gale. 

•During  the  present  season,  should  fuiuls  become  available,  it  is  pro- 

K>se<l  to  continue  the  work  of  closing  the  gap  between  the  breakwater 

ind  ice-breaker  by  continuing  the  placing  of  stone  in  the  substructure 

)f  the  work. 

An  appropriation  of  $300,000  is  recommended  for  the  fiscal  year  eud- 


.-arjver  or  the  chief  of  engineers,  u.  ft.il 

_=*».  lUkKiad  if  an  appropriation  fe  made  it  rifl 
— »J«  .-'  :fc*  approved  project  for  closing  the  gap. 

•—      -  »'i*»i  :;  ihf  «-»I  lection  district  of  Delaware.     Wib 

—  *rwi.vk  ilir  »nna«  collected  d  oritur  the  rear* 

-  »^.  i,V.  fc.    Fort  Drlaware  in  tbe  neanat  fort,  sad  U 

.-.-..      >-*J.-wKHrt 

--    ■  .;.-»  »■.  lien 

»    :■*:  ;T**n(  project  to  June  30,  itidB *  I". 

.  *-  i  ■■..-:  pTCMBipcoJcct  to  June  30,  I*W 

Jfomy  Mtatrmmt. 
~     -      •         '.'  **. "'"^  •i™"8  ****'  !«•»,  exeluaJTVofiiaUiti 

"...  ...    ...    •     ».:  .:'  A:.nwt  11.  1895™.""™"""!!""™ 

•■*»     :ju-(=.:irigJoQe  JO,  lsK® , 

...      ■•.■-•'.  ■•;  .ompletioc  of  Hinting  project 

...  ..    -,   -.•-.    j.-  -  .'\>=■!m:llti9calyea^elldi^llrJ^ne3^.,  M 
.  .    •    w- »     ^  .-v.;jiremeou  of  aectiona  a  of  river  as 
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orrolera.  For  harbor.  U  Jitci 
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.  fa  1881  the  project  was  adopted  for  the  formation  by  dredging  of  a 
.  Annel  from  150  to  200  feet  wide  and  0  feet  deep  at  mean  low  water  from 

5  month  to  Centre  ton,  a  distance  of  7£  miles,  and  from  thence  a  chan- 

10  feet  deep  to  Mount  Holly,  5 J  miles  above  Gentreton.    The  esti- 

•tfcd  cost  of  the  work  was  $82,000. 

By  act  of  March  3,  1881,  $10,000  was  appropriated  for  the  work. 

onng  the  fiscal  year  1881-'82  this  amount  was  applied  to  the  formation 

*a  channel  85  feet  wide  and  6£  feet  deep  through  the  worst  obstruction 
t  the  lower  river,  known  as  Coates'  Bar,  which  is  about  4  miles  above 
*6  river's  mouth.  The  work  was  accomplished  by  dredging  and  the 
testation  of  a  dike  parallel  with  the  channel  and  extending  from  the 
orth  bank  and  the  upper  end  of  Hamiirs  Island. 

By  act  of  Augnst  2, 1882,  $10,000  was  appropriated  to  continue  the 
nprovement.  During  the  fiscal  year  1882-83  this  amount  was  ex- 
ended  in  widening  to  150  feet  the  channel  through  Coates9  Bar. 

Ho  operations  are  contemplated  during  the  present  season,  as  no 
mds  are  available. 

In  furtherance  of  the  approved  project,  a  channel  with  a  low- water 
epth  of  6  feet  should  be  dredged  through  the  shoals  between  Coates' 
lar  and  Centreton  at  a  cost  which  has  been  estimated  at  $22,000.  This 
mount  could  be  profitably  expended  during  the  fiscal  year  ending  June 
},  1890. 

Bancocas  River  is  in  the  collection  district  of  Trenton,  N.  J.,  which  is  the  nearest 
»rt  of  entry,  at  which  no  revenue  was  collected  daring  the  year  ending  December  31 , 
£7.  The  nearest  fort  is  Fort  Mifflin,  and  tho  Horseshoe  Lights  are  the  nearest  light- 
oases. 

otal  appropriations  to  Juno30, 18d8 $20,000.00 

otnl  expenditures  to  Jnno  30, 1888 19,899.91 

Money  statement 

aly  1,  1887,  amount  available $100.09 

uly  1, 1888,  balance  available 100.09 

Amount  (estimated)  required  for  completion  of  existing  project frf,  000. 00 

Amount  that  can  bo  profitably  expanded  in  fiscal  year  ending  Juno  30, 1890    22, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
and  harbor  acts  of  186(3  and  1807. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departure*  of  vouch  during  the  year  ending  December  31,  1887. 


Description. 


teamen  (not  including  tuga) 

uling  vessel* 

argea 


|        Arrivals. 


anal-boata 1,450 


Xo. 

385 
1,490 

010 


Total 3,035 


Tons. 
62,  400 
73, 000 
HO,  0U0 
78,000 

283,400 


Departnrus. 


Xo. 
1,490 

<;u> 

1,450 
3,035 


Tons. 
0i»,  000 
01.000 

11*4,000 
04, 000 

371,600 


'   THE   CHIEF    OF    EXGWEEB?.  V.  i.  J 
fYrighl  »taOmcnt. 


>.  J.  J.  Allen's  Sons 


SY  I'KEEK.  NEW  JEfi 

'.><. :;  (ioiio  on  this  crei 

vj  :'..t  a  snrvey  of  tl 

".Vlawarv  Rirerf 
Fort  Mifflin.     I 
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work  is  in  the  collection  district  of  Philadelphia,  Pa.,  which  is  also  the  near- 
ft  of  entry,  at  which  the  revenue  collected  during  tfie  year  ending  December 
~  7j ,IM  $17,878,424.40. 

tin  is  the  noarcst  fort,  and  the  Schuylkill  range-lights  ano  the  nearest  light- 


pjppropriations  to  June  30,  1388  . 
■Kpeoditares  to  Juno  30,  1888  . . . 


$5,000.00 
450.31 


.i 


COMMERCIAL  STATISTICS. 

i 

Matistics  conld  be  obtained  from  parties  interested  in  this  improvement. 

\ '  Money  statement 

4,1887,  amount  available $4,549.69 

-I;  1888,  balance  available 4,549.69 


'/ 


t (estimated)  required  for  completion  of  existing  project 10,500. 00 

_t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 500. 00 
tted  in  compliance  with  requirements  of  sections  2  of  river  and 
bor  acts  of  1866  and  1867. 


r 


G  io. 

IMPROVEMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 

Ho  work  of  improvement  has  yet  been  done  on  tfiis  creek.  The  only 
rpropriation  made  therefor  was  $3,000,  on  August  2, 1882,  the  ex- 
ifiditare  of  which  was  withheld,  by  order  of  the  Secretary  of  War  in 
83,  until  farther  appropriations  should  be  made. 
Ifantna  Creek  discharges  into  the  Delaware  River  about  10  miles 
j|ow  Philadelphia  at  a  point  abreast  of  Mifflin  Bar.  The  stream  in  its 
itoral  condition  has  a  low- water  depth  of  about  9  feet  for  a  distance 
between  5  and  4  miles  from  its  mouth.  Above  this  the  channel  depth 
Xwly  decreases  until  at  Mantua,  about  11  miles  above  the  mouth, 
ere  is  a  low- water  depth  of  only  2  feet.  The  opinion  of  officers  pre- 
oasly  in  charge  was  that  there  seems  to  be  no  necessity  at  present 
r  farther  appropriations,  and  none  are  recommended. 

rhis  work  is  in  the  collection  district  of  Philadelphia,  Pa.,  which  is  also  the  near- 
J  port  of  entry,  at  which  the  revenue  collected  during  tho  year  ending  December 
i  1887,  was  $17,878,424.46. 

Port  Mifflin  is  the  nearest  fort,  and  Tinicnm  and  Fort  Mifflin  Bar  range-lights  are 
B  nearest  light-houses. 

tal  appropriations  to  June  30,  1888 $3,000 

COMMERCIAL  STATISTICS. 

$o  statistics  conld  ho  obtained  from  parties  interested  in  this  improvement. 

■ 

Money  statement 

ly  1, 1887,  amount  available $3,000.00 

ly  1, 1888,  balance  available 3,000.00 

kmonnt  (estimated)  required  for  completion  of  existing  project 32, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


T     APPENDIX   G REPORT   OP   LIEUT.   COL.   ROBERT.  713 

oose  rock  and  gravel  and  bowlders  embedded  in  tenacious  clay, 
^educed  the  depth  of  water  to  about  6  feet  at  mean  low  water, 
appropriation  of  March  3, 1871,  of  $4,000  was  applied  in  1871  to 
cmbtion  of  a  channel  through  this  obstruction  200  feet  wide  and 
at  mean  low  water. 

appropriation  was  that  made  by  act  of  Juno  18, 1878,  of 
tor  continuing  the  work  at  the  mouth  of  the  river.    The  act  also 
for  the  survey  of  the  river  between  Sharptown  and  the  canal, 
r  14, 1878,  a  coutract  was  entered  into  with  M.  P.  Brainard 
ing,  at  the  rate  of  22  cents  per  cubic  yard,  a  channel  8  feet 
mean  low  water  and  to  as  great  a  width  as  the  funds  would  per- 
reinoving  1,400  cubic  yards  the  contract  was  annulled,  on 
A  of  the  small  progress  made  and  tbe  unsatisfactory  character  of 
t 

the  fiscal  year  1879-'80,  the  balance  on  hand  of  the  appropri- 

1878  was  applied  in  removing  6,034  cubic  yards  and  the  con- 

t  formation  of  a  channel  from  65  to  70  feet  wide  and  8  feet  deep 

that  part  of  the  bar  where  previous  dredging  had  been  in 


,  Jane  14,  1880,  $3,000  was  appropriated  for  continuing  the  im- 
manent at  the  mouth,  and  applied  in  1880-'81  to  widening  to  110  feet 
^jkannel  previously  dredged. 

March  3, 1881,  $3,000  was  appropriated  for  the  improvement  of 

Lver  above  the  inner  end  of  the  canal,  and  during  the  fiscal  year 

this  amount  was  expended  in  dredging  a  channel  from  6  to  7 

at  low  water  and  60  feet  wide  from  the  head  of  the  canal  to  a 

oear  Biddle's  Landing. 

August  2, 1882,  $1,500  was  appropriated  for  continuing  the  im- 
jment,  but  the  smallness  of  the  amount  to  be  expended  rendered 
~^>roposals  for  dredging  excessive,  and,  further  work  being  postponed, 
^  Appropriation  of  August  2,  1882,  has  remained  on  hand  since  that 


_  the  point  where  the  creek  most  nearly  approached  the  Delaware 
**er,  in  the  vicinity  of  Deep  Water  Point,  a  canal  was  opened  in  1872, 
*  the  better  drainage  of  the  meadows  bordering  the  upper  part  of  the 
^•iek  and  to  secure  a  more  direct  water  outlet  for  the  products  of  that 
*gion.  In  furtherance  of  this  design  a  dam  was  also  built  across  the 
Gtek  below  the  canal,  thus  separating  the  stream  into  two  independ- 
•t.  water-courses,  one  having  its  head  at  the  dam  and  discharging  past 
Mem  into  the  cove,  the  other  witli  its  head  of  navigation  at  Course's 
juding,  3  miles  below  Sharptown  and  0  miles  from  the  Delaware,  into 
fhich  it  discharges  via  the  canal,  which  forms  the  lower  2  miles  of  its 
ength.  The  mouths  of  the  two  streams  are  now,  therefore,  about  10 
miles  apart,  and  the  drainage  of  each  is  entirely  distinct. 

The  canal  has,  to  a  great  extent,  failed  to  accomplish  its  purpose  by 
reason  of  its  originally  insufficient  capacity,  whereby  the  tidal  rise, 
which  is  about  6  feet  in  the  Delaware,  is  reduced  to  about  1  foot  at  the 
confluence  of  the  canal  and  creek. 

The  natural  mouth  of  the  stream  is  obstructed  by  extensive  sand-bars, 
to  which  dredging  has  afforded  but  temporary  relief,  and  would  continue 
to  do  so  unless  supplemented  by  quite  expensive  dike  construction,  ex- 
tending across  these  shoals  and  into  the  Delaware  River,  while  the  bed 
of  the  upper  part  of  the  river  is  obstructed  with  shoals,  or  reduced,  from 
lack  of  tidal  ilow,  to  the  dimensions  of  a  meadow  brook. 

It  would  seem  that  the  comprehensive  improvement  of  the  Salem 
River  might  be  deferred  until  the  commerce  of  the  vicinity  should  ren- 


1   ■    i  ■  m  *^^—.*m^m**-m  its       ,»-L    -  - 


umL^m^mm^**. 


te- 
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lot  of  Jane  10, 1872,  provided  for  a  survey  of  the  ereek.  Based 
he  survey  a  project  was  adopted  which  provided  for  the  forma- 
%  dredged  channel  at  Bridgeton  130  feet  wide  and  4  feet  deep  at 
iter  from  the  lower  steam-boat  landing  to  Broad  street,  and 
m  3-foot  channel  to  the  Nail  Works  Bridge.  The  estimated  co&t 
irork  was  (30,000. . 

179  the  project  was  modified  by  reducing  the  width  of  the  chan- 
)0  feet  and  increasing  the  depth  to  7  feet  between  the  steam-boat 

1:  and  Broad  Street  Bridge ;  above  that  point  the  channel  to  be 
eep.  In  1880  the  project  was  further  modified  by  extending  the 
Bd  7-foot  channel  to  Commerce  Street  Bridge  and  the  6-foot 
i  to  the  Nail  Works  Bridge,  increasing  the  estimated  cost  to 
I.  Of  this  amount  $36,000  has  been  appropriated, 
let  of  March  3,  1873,  $10,000  was  appropriated  for  the  work, 
sras  expended  in  1873-'74  in  dredging  a  channel  80  feet  wide  and 
leep  at  low  water  along  the  city  wharves  and  for  a  distance  of 
If  mile  below  Broad  Street  Bridge.  • 

act  of  June  18, 1878,  appropriated  $5,000  and  that  of  March  3, 
4,500  for  continuing  the  work.  These  amounts  were  expended 
the  fiscal  year  1879-'80  in  dredging,  which  extended  the  7-foot 
1  05  feet  wide  to  Broad  Street  Bridge  and  thence  45  feet  wide  to 
jrce  Street  Bridge,  except  at  the  former,  where  the  city  gas  and 
wpes  reduced  the  available  depth  to  between  3  and  4  feet, 
act  of  June  14, 1880,  appropriated  $4,500  and  that  of  March  3, 
7,000.  In  lSSO-m  the  channel  below  Broad  Street  Bridge  was 
d  to  80  feet,  and  between  Commerce  Street  Bridge  and  the  Nail 
Bridge  a  shoal  was  deepened  to  4  feet  at  low  water.  On  this 
bout  $4,500  was  expended. 

181— '82  operations  were  suspended  pending  the  action  of  the  city 
Igeton  in  relation  to  lowering  the  gas  and  water  pipes  at  the 
street  crossing. 

ict  of  August  2, 1882,  appropriated  $5,000. 
ng  the  fiscal  year  1882-'83  the  available  balance,  about  $12,000, 
ie  appropriations  of  1881  and  1882,  was  expeuded  in  widening 
unel  below  Broad  Street  Bridge  to  a  uniform  width  of  90  feet 
a  the  upper  and  lower  steam- boat  wharves.  No  appropriations 
sen  made  since  1882. 

attention  of  the  city  authorities  has  been  officially  called  in  the 
the  obstructing  gas  and  water  pipes  at  Broad  Street  Bridge,  and 
kve  had  the  question  of  lowering  these  pipes  under  consideration 
sral  years,  but  no  action  thereon  has  yet  been  taken.  The  im- 
ent  of  the  creek  above  this  poiut  would  be  without  value  until 
68  are  lowered  to  a  proper  depth  by  the  municipal  authorities  of 
X)n,  and  until  this  is  done  no  appropriation  is  recommended. 

ork  is  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the  nearest  port 
at  which  the  revenue  collected  during  tho  year  ending  Docomber  31,  1837, 
.28. 

rarest  fort  and  light-house  are,  respectively,  Fort  Delaware  and  Maurice 
ght. 

lount  appropriated  to  Juno  30,  1888 $36,000 

lount  expended  to  Juno  30,  1888 36,000 

COMMERCIAL  STATISTICS. 

tfstics  could  be  obtained  from  parties  interested  in  this  improvement. 

Money  statement. 

it  (estimated)  required  for  completion  of  existing  project f5,.r»00. 00 

ttod  in  compliance  with  requirements  of  sections  2  of  river  and 
or  acts  of  1866  and  1867. 


■  ■  -;:  hay  .«.:■: 

■■:£  ,:.is  bee:.  :■ 

.  t  v  is  Mink  .. 
;i-  Y-  if.  TL- 
.:-.■;  nil  a  ii.t: 
■-J— :  .mil  ik 
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6  vessel  and  temporarily  repairing  the  leaks  to  deliver  it  to  the  United 
Jtfes  afloat  near  Fort  Mifflin. 

The  wreck  was  removed  from  its  site  on  May  7,  and  on  May  20  was 
]ttn  afloat,  without  the  aid  of  pontoons,  to  a  designated  point  behind 
it  Government  dike  between  Hog  and  Maiden  islands. 
On  May  31,  in  accordance  with  previous  advertisement,  the  vessel 
9*Lall  property  therein  contained  was  sold  by  the  Government  to  the 
igheet  bidder,  John  Schrader,  of  Philadelphia,  for  the  sum  of  (570, 
f0oh  amouut  was  turned  into  the  Treasury  of  the  United  States. 


totraot  of  proposals  for  removal  of  the  wreck  of  the  schooner  G.  II.  Bent,  lying  in  Dela- 
tpmre  Breakwater  Harbor,  opened  March  5,  1888,  by  Lieut  Col.  Henry  M.  Robert,  Corps 
of  Engineer*. 


To. 


1 
3 


Namen  and  addreaaes  of  biddora. 


Ellhn  J.  MorriH  ami  Cbarlod  W.  Johnston,  Lowes,  Del 
Joaepli  D.  Truxton,  Lowos,Del 


Price. 


$824 
794 


Contract  (dated.  March  8,  1888)  awarded  to  Joseph  D.  Truxton. 


tbntract  of  projfosals  for  removal  of  the  wreck  of  the  steamer  Blanch*  Henderson,  lying  in 
the  Delaware  ffivcr  at  Philadelphia,  Pa.,  opened  April  1*2,  1888,  by  Lieut  Col.  Henry  M. 
Robert,  Corps  of  Engineers. 


r«x 


i 

2 
•3 


Names  aud  addresses  of  bidders. 


Klihu  J.  Morris  and  Charles  W.  Johnston,  Lewes,  Del. 

-Tohu  F.  llaxtar.  New  York.  N.  Y 

William  S.  Mumou  &  Co..  Philadelphia,  Pa. 


Price. 


$5,949 
3,750 
3,000 


♦Informal. 
Contract  (dated  April  17,  1888)  awarded  to  John  F.  Baxter. 


G  16. 


SURVEY  OF  HARBOR  AT  ATLANTIC  CITY,  NEW  JERSEY. 

The  river  and  harbor  act  approved  August  5,  1S86,  contained  an  ap- 
propriation of  $5,000  for  a  survey,  by  a  Board  of  three  United  States 
£ugineers,  of  the  harbor  at  Atlantic  City,  X.  J.,  with  a  view  to  making 
b  harbor  of  refuge  at  that  point. 

By  Special  Orders  No.  141,  Headquarters  Corps  of  Eugiueers,  Sep- 
ember  25, 1886,  a  Board  consisting  of  Lieut.  Cols.  Cyrus  B.  Comstock, 
Senry  M.  Robert,  and  Walter  McFarland  was  appointed  to  make  the 
mrvey  aud  examination. 

The  report  of  the  Board  was  submitted  under  date  of  May  31,  1887, 
Hid  is  to  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1887,  pages 
J15-S19. 

During  the  fiscal  year  the  maps  and  data  of  the  survey  and  report 
were  assembled  and  placed  on  the  office  files. 


.    t  Daring  the  fiscal  year  ending'  June  30,  1888,  the  ; 

,    '  United  States  Commission  Advisory  to  the  Board  of 

sioners  of  the  Port  of  Philadelphia  has  remained  m 
i  constituted  as  folio W8: 

4  Gapt.  G.  B.  White,  United  States  Navy,  chairman ;  Pi 

*'  ell,  United  States  Coast  Survey,  and  Lieut.  Col.  H< 

United  States  Engineer  Corps,  members,  and  Mr.  H.  L.  ] 
States  Coast  Survey,  secretary. 

The  port  warden's  line  from  Bridesburgh  to  the  up] 
city,  on  the  Delaware  front,  as  fixed  by  this  commi 
adopted  by  the  harbor  commission  and  approved  by  th 
Port  warden's  lines  have  now  been  established  ar 
water-front  of  the  city,  except  from  the  mouth  of  the  £ 
and  around  Smith's  and  Windmill  islands.  This  does 
New  Jersey  side  of  the  harbor,  which  is  not  under  th 
city  of  Philadelphia. 

The  harbor  commission  having  requested  this  como 
upon  the  problem  of  the  removal  of  Smith's  and  Windi 
the  adjacent  shoals,  for  the  purpose  of  extending  the 
Pennsylvania  side  of  the  river,  this  commission  made 
of  the  subject  and  submitted  its  conclusions  in  the  n 
nexed. 

The  subject  of  establishing  lines  around  Smith's  an 
ands  will  not  be  considered  until  the  question  as  to  1 
;   !'i  decided. 

!    :  •  It  is  important  that  the  turning  points  Of  the  port  i 

!     ;  the  Delaware  Kiver  should  be  referred  to  fixed  points  oi 

'    ■*  commission  has  called  the  attention  of  the  harbor  com 


1     1 

i 


] 


K 


J  THE  ADVISORY  COMMISSION'S  EEPOBT. 


j.  Philadelphia,  Decen 
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detic  Survey,  a  member  of  this  Board,  prepared  a  paper  on  the  physical 
relations  of  Smith's  and  Windmill  islands  to  the  Delaware  River.  It  is 
attached  hereunto  and  made  a  part  of  this  report.  Col.  Ilenry  M.  Rob- 
ert, United.  States  Corps  of  Engineers,  in  charge  of  the  improvement 
of  the  Delaware  River,  aud  a  member  of  this  Board,  at  its  request,  pre- 
pared a  diagram  showing  the  movements  of  the  shoals  in  front  of  the 
city  of  Philadelphia,  with  a  paper  discussing  these  changes,  and  a  design 
for  a  harbor  between  Camden  and  Philadelphia  which  would  permit  the 
extension  of  the  wharves  on  the  Philadelphia  front  between  Washing- 
ton avenue  and  Willow  street.  This  paper,  with  iuclosures,  are  here- 
unto attached,  and  form  part  of  this  report. 

The  statement  of  principles  and  of  facts  as  set  forth  in  the  papers 
referred  to  were  adopted  by  this  Board  as  its  views  on  the  subject. 

A  meeting  of  the  citizens  of  Philadelphia  was  held  at  the  port  war- 
dens' office  on  November  29,  when  this  commission  carefully  listened 
to  statements  made  for  and  against  the  proposed  removal  of  Smith's 
and  Windmill  islands  and  the  adjacent  shoals,  for  the  purpose  of  extend- 
ing the  wharves  in  frout  of  the  city  of  Philadelphia. 

We  have  carefully  studied  the  subject  by  an  examination  of  the  sur- 
veys, charts,  and  diagrams  kindly  furnished  us  by  the  United  States 
Coast  and  Geodetic  Survey  and  the  United  States  Engineer  Corps. 
After  a  full  discussion  of  all  the  data  before  us,  this  commission  has 
reached  the  following  conclusions,  viz : 

(1)  Assuming  that  the  commercial  prosperity  of  Philadelphia  demands 
an  extension  of  the  wharves  on  the  Delaware  front  of  that  city,  between 
Washington  avenue  and  Willow  street,  such  reasonable  extension  can 
be  made,  without  injury  to  the  harbor,  by  the  skillful  execution  'of  a 
properly  prepared  project. 

(2)  No  such  extension  should  be  made  without  the  removal  of  Smith's 
and  Windmill  islands  and  the  shoals  above  aud  below  them. 

(3)  That  the  ebb  current  should  be  deilected  as  much  as  possible  away 
from  the  Pennsylvania  shore  towards  the  middle  of  the  stream,  to  relieve 
the  pressure  on  the  pier-heads. 

{4)  The  removal  of  the  islands  and  shoals  without  any  auxiliary  works 
will  not  to  any  extent  relieve  this  pressure. 

(5)  That  the  proper  place  to  change  the  direction  of  the  ebb  current 
to  the  course  desired  is  at  and  in  the  vicinity  of  Potty's  Island. 

(6)  Any  project  for  the  extension  of  the  wharves  and  the  removal  of 
tbe  islands  and  shoals  should  be  comprehensive  enough  to  include  the 
improvement  of  the  harbor  from  the  head  of  Petty\s  Island  to  the  lower 
end  of  the  shoals,  and  also  the  control  of  the  wharf-lines  on  both  sides 
of  the  river. 

We  desire  to  call  attention  to  the  discussion  of  the  movement  of  the 
Bhoals  in  front  of  the  city  referred  to  by  Colonel  Robert. 

This  commission,  in  1883,  advised  the  cutting  away  of  part  of  Potty's 
Island  nearly  identical  with  that  proposed  in  the  design  lor  a  harbor. 
It  was  then  the  opinion  of  the  commission  that  the  place  to  stop  the 
movement  of  the  shoal  above  Smith's  Island  towards  the  Philadelphia 
shore  was  at  Petty's  Island,  by  inducing  the  greater  volume  of  water 
to  pass  down  the  Pennsylvania  channel,  around  that  island. 

The  conclusion  reached  by  Colonel  Robert,  that  the  change  of  the 
crest  of  the  shoal  oft*  Race-street  Wharf  LMO  feet  hack  from  the  Penn- 
sylvania shore  since  the  construction  of  the  dike  at  Fisher's  Point,  seems 
to  be  a  practical  demonstration  of  the  soundness  of  the  theory  then 
advanced. 

An  important  point  is  demonstrated  by  the  plotting  of  the  present 


o mi i us  auu  w mumui  lsianus  auu  tue  part  to  ue  cul  a 
Island. 

The  wording  of  the  resolution  of  your  commission, 
are  acting,  might  not  seem  to  have  called  for  the  com] 
that  we  have  made,  but  the  views  expressed  at  the 
and  the  action  of  various  maritime  bodies  in  the  city  h 
inquiry  more  latitude  perhaps  than  had  been  anticipat 
Very  respectfully,  your  obedient  servants, 

G.  B.  Wfl] 

Captain  U.  S.  Ni 

Henby  Mj 

U.  8.  Coast  and  Q 

Henby  M. 

Lieut.  Col.  of  Engineer 

Henby  L.  Mauindin, 

Coast  and  Geodetic  Survey,  Secretary. 
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PBOFESSOB  MITCHELL'S  BEPOBT. 

THE  PHYSICAL  RELATIONS  OF   SMITH'S  AND  WINDMILL  ISLANDS  TC 

When  the  advisory  commission  was  first  appointed  by  order  of! 
1880,  it  learned  with  much  concern  that  the  harbor  commissione 
advise,  had  no  jurisdiction  beyond  the  water  front  of  Philadelphia 
required  in  the  location  of  restrictive  port-warden  lines  upon  on 
withont  any  control  over  structures  upon  the  opposite  shore. 

In  this  anomalous  position  the  advisory  commission  shrank  from 
beyond  its  abilities,  and  on  the  16th  of  December,  1880,  passed  t) 
tion  unanimously: 

"Resolved,  That  in  the  opinion  of  this  commission  the  prop©: 
port-warden  lines  upon  the  Pennsylvania  side  of  the  Delaware  Ki 
without  an  eoual  consideration  of  those  iroon  the  New  Jersey  sidi 
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Id  be  remarked  here  that  a  physical  survey  of  the  harbor,  from  League  Island 
file  Point,  had  been  made  and  published  before  the  advisory  commission  was 
From  this  data  auy  one  could  ascertain  the  depth,  velocity,  and  volume  to 
1  by  any  proposed  wharf  extension,  and  the  commission  based  the  scheme  of 
ch  it  recommended  largely  upon  this  strictly  physical  data, 
est  ion  of  the  removal  of  Windmill  and  Smith's  islands  has  been  very  much 
,  not  only  by  the  aid  of  the  physical  survey  just  mentioned,  but  with  further 
ions  of  the  neighborhood,  and  we  believe*  that  nothing  bnt  good  can  be  ex- 
jni  taking  out  these  obstructions,  if  the  work  is  done  without  spilling.  That 
y  be  a  tendency  to  deposit  again  must  certainly  be  admitted,  bnt  the  Dela- 
lot  a  heavily  loaded  stream  at  auy  time,  and  the  banks  of  sand  that  travel 
mg  its  bed  are  limited,  so  that  the  running  expense  of  keeping  the  harbor 
be  small. 

vantages  to  commerce  from  the  removal  of  these  obstructions  to  navigation, 
e,  winding-room,  and  transit  are  too  obvious  to  ueed  more  than  the  men- 
t  the  popular  belief  that  this  removal  will  greatly  relieve  the  pressure  of 
current  along  the  city  front  and  make  an  advance  of  the  wharves  in  this 
le  city  easy  and  of  useful  effect  is  not  warranted  by  our  studies, 
ing  this  neighborhood  our  secretary,  Mr.  Henry  L.  Marindin,  in  a  report 
,rch  30,  1885,  makes  the  following  statement:  •*  From  cross-sections  4  toil  we 
comparison  of  both  the  Windmill  Island  channels.  We  may  continue  to  notice 
ice  of  the  wharf-line  more  marked,  however,  between  the  years  1843  and  1878. 
nice  has  in  most  cases  been  followed  by  an  increase  of  channel  depth,  which 
rovement  only  where  the  depth  is  insufficient ;  but  here  the  depth  exceeds 
s  of  commerce,  so  that  a  questionable  improvement  was  obtained  at  the  ex- 
width  of  water-way  where  navigable  room  was  already  restricted.  The 
>ng  the  island  front  has  remained  without  change.  In  the  eastern  channel 
ed  advance  of  the  Jersey  shore,  by  its  occupation  by  wharves,  has  also  beeu 
by  increase  of  channel  depth."  t 

lilo  the  scour  induced  by  the  advance  of  wharves  on  the  Philadelphia  side 

mostly  executed  very  near  the  ends  of  the  wharves,  the  deepening  in  the 

hanuel,  consequent  upon  the  advance  of  structures  from  the  Camden  shore 

more  general  across  the  whole  water-way  or  disposed  to  abrade  the  island 

,  then,  that  no  favorable  change  in  the  channel  (already  r>0  or  60  feet  deep) 
>  western  shore  has  been  effected  by  the  advaueo  of  wharves;  and  the  cur- 
led off  from  this  shore  does  not  seem  disposed  to  wear  upon  the  shore  of 
1  Island,  although  the  channel  is  scarcely  more  than  1,000  feet  wide.  From 
■•might  properly  argue  that  the  digging  away  of  Windmill  Island  would  not 
lie  pressure  upon  the  opposite  wharves  of  Philadelphia.  Moreover,  the 
neut  of  the  wharves  of  Philadelphia  in  this  neighborhood  would  touch  the, 
ly  and  life  of  the  river,  since  it  would  reach  the  deepest  water  and  the 
low. 

mr  observation  of  1878  and  1879,  it  appears  that  at  that  time  each  foot  of 
from  the  occupied  frontage  on  the  Philadelphia  shore  involved  the  displace- 
sixteen  times  the  volume  of  water  at  the  strength  of  the  ebb  that  a  similar 
from  the  New  Jersey  wharves  would  have  done,  or  live  times  as  much  as  an 
t'ance  beyond  the  Camden  port  warden's  lino  of  that  date.  Since  that  date, 
the  port  wardens'  lino  on  the  Camden  shore  has  beeu  moved  out,  it  is  said, 
so  that  from  this  new  positiou  (without  assuming  auy  increase  of  velocity), 
;  would  have  only  40  per  cent,  of  the  value  here  that  it  has  on  the  Philadel- 
•e. 

iming  that  the  removal  of  Windmill  Island  might  offset  in  part  the  extcn- 
l  the  New  Jersey  shore,  we  have  reflected  our  experience  in  such  studies.  It 
that  uniform  extension  from  the  convex  side  does  not  cause  a  race  along  the 
happens  on  the  concave  side — as  one  might,  have  very  well  argued  from  con- 
the  direction  of  the  particles  and  the  angle  of  impact.  But  we  may  expect 
advance  of  the  Camden  shore  will  augment  the  pressure  along  the  Pbiladel- 
it  somewhat. 

lilland  Smith's  islands  belong  to  that  class  of  dry  shoals  known  upon  our 
rivers  as  tow-heads.  They  lie  sometimes  at  the  points  of  inllection  between 
ends  and  sometimes  on  the  slackwater  side  of  the  bend  itself.  In  this  latter 
channel  on  the  convex  side  of  the  river  is  a  sort  of  waste-way  or  cut-off*. 
Delaware  the  presence  of  a  flood  current  alternating  with  the  ebb  in  the 
m  complicates  the  formation  a  little;  but.  on  the  whole,  we  may  conclude 
idmill  Island  does  not  yet  resist  any  will  of  the  river,  however  changed 

*  Appendix  9,  Ann.  Rep.  Coast  and  Geodetic  Survey,  1878. 
t  Appendix  No.  12,  Ann.  Report  Coast  Survey,  lfcfco. 
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iicial  improvement. 

To  look  for  a  moment  at  one  of  the  strictly  economic  aspects  of  t 
inquire  whether  the  harbor  of  Philadelphia  can  spare  the  water  a 
t  bo  two  miles  reach  from  Cooper's  Point  to  Old  Navy- Yard,  cont 
Windmill  islands  as  central  features,  we  find  that  the  average  wid 
way  in  1883  outside  of  lines  connecting  ends  of  wharves  was  2,464 
Island  section  being  little  short  of  2,000  feet  open  water  and  the  Wi 
tion  about  2,300  feet.  With  these  islands  removed  the  width  w< 
this  neighborhood  2,700  feet,  or  240  feet  more  than  the  average.  If,  1 
lire  between  the  port- warden  lines  of  Philadelphia  and  Camden  sboi 
1883  the  width,  with  the  islands  removed,  would  have  been  2.600 
it  is  said  that  the  Camden  line  has  been  moved  out  300  feet,  redu 
2,300  feet,  or  160  feet  below  the  average. 

It  is  proper  to  coun t  su  perficial  wid th,  because  the  time  will  probablj 
will  be  removed ;  and  2,300  feet  is  little  enongh  for  any  harbor,  especi 
merce  for  eleven  miles  of  city  frontage  above  this  mast  make  th: 
One  foresees  the  pack  of  vessels  that  may  some  day  stop  the  way 
prevent  the  development  of  excellent  frontage  farther  np  the  rive 

Nevertheless  2,300  feet  of  an  unobstructed  channel- way,  every  win 
is  much  more  than  the  harbor  now  enjoys — more  perhaps  in  eflfii 
1819,  when  the  water  spaces  on  the  two  sides  of  Windmill  Island 
3,000  feet. 

Henrv 

December  10,  1837.  U.  S.  Coast  and 


COLONEL  ROBERT'S  REPORT. 


A  study  of  tho  problem,  "How  can  the  wharves  on  the  Delaware  i 
part  of  Philadelphia  be  extended  without  serious  injury  to 

The  wharves  in  the  locality  referred  to  have  been  already  exten 
original  shore-lino,  this  extension  being  so  great  as  to  cross  the 
water  at  Arch  and  Race  streets.    The  existing  Port  Wardens'  line 
advance  of  the  head  of  the  pier  at  Arch  street  in  1843,  and  from  IS 
vance  of  the  piers  at  the  same  date  at  Vine,  Race,  Market,  anc 
This  extension  of  the  wharves,  which  was  made  between  the  snrve; 
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face  1683  we  have  two  surveys  of  Smith's  Island  Bar,  one  made  by  the  United 
ties  Coast  and  Geodetic  Survey  in  18S6,  and  the  other  by  tbe  United  States  Engi- 
»  Department  in  November,  1887.  These  surveys  show  no  cbauge  in  the  shoal  be- 
een  these  latter  dates,  but  they  show  a  remarkable  change  since  the  survey  of  18S3, 
i  crest  of  the  shoal  having  swung  to  the  cast  a  distance  of  450  to  500  feet  at  Callow- 
land  Vino  streets,  and  250  feet  at  Race  street,  practically  placing  it  where  it  was 
1843.  [The  piers  across  the  shoal  just  above  Smith's  Island,  aud  the  gravel  depos- 
1  just  above  them  for  their  protection,  have  prevented  any  change  opposite  Arch 
»t.] 

Ilia  shifting  of  the  shoal  westerly  between  1843  and  1883,  aud  then  easterly  between 
J  and  1887,  seems  to  be  accounted  for  by  the  two  facts  (I)  that  between  the  first 
38,  when  the  shoal  shifted  westerly,  the  channel  between  Philadelphia  aud  tbe 
er  end  of  Petty's  Island  was  greatly  contracted  by  the  extension  of  piers  on  both 
s  of  the  river,  and  the  reduction  of  the  width  between  1843  and  1878  being  about 
feet  at  low  water  aud  about  800  feet  at  high  water;  aud  (2)  that  between  the 
er  dates,  1883  aud  1887,  when  the  shoal  shifted  easterly,  a  dike  3,000  feet  long  had 
t  built  from  Fisher's  Point  towards  the  head  of  Potty's  Island,  thus  increasing  the 
of  water  through  the  channel  between  Philadelphia  aud  Potty's  Island,  and  par- 
y  counteracting  the  bad  effects  of  the  contraction  of  the  Philadelphia  channel  at 
foot  of  Petty's  Island.  It  should  be  noticed  that  while  the  narrowest  part  of  this 
incl  is  1,120  feet  wide  at  low  water,  the  shortest  distance  between  the  legal  har- 
linee  bounding  this  channel  is  only  1,000  feet,  so  that  at  any  time  it  may  be  far- 
contracted  to  the  injury  of  the  harbor. 

le  depth  of  water  on  the  upper  part  of  Smith's  Island  Shoal  was  from  6  to  8  feet 
ter  in  1843  than  in  1878,  when  the  channel  at  the  lower  end  of  Petty's  Island  had 
t  so  contracted.    Since  the  construction  of  Fisher's  Point  Dike  the  bar  has  low- 
to  within  2  feet  of  its  depth  in  1843. 

study  of  the  various  surveys  of  this  harbor  made  by  the  United  States  Coast  and 
letic  Survey  in  1843,  1878,  and  1886,  and  by  the  United  States  Engineer  Depart- 
fc  in  1883  and  1887,  of  which  some  of  the  results  have  been  just  stated,  lead  to  the 
ion  that  no  serious  injury  to  the  river  would  result  from  the  extension  of  the 
rves  on  the  Delaware  front  of  the  central  part  of  Philadelphia,  provided  the  har- 
ines  are  made  to  conform  approximately  to  those  laid  down  in  the  sketch  here- 
•     This  plan  involves — 

>  The  widening  of  the  channel  between  Philadelphia  and  the  lower  half  of  Petty's 
id  to  a  least  width  of  about  1,700  feet,  with  such  an  increase  of  width  at  the  lower 
fcas  is  required  to  adapt  it  to  the  lines  on  the  New  Jersey  shore,  as  shown  on  the 
its. 

The  removal  of  Smith's  and  Windmill  islands,  and  the  shoals  above  and  below 
amitable  depth. 

The  extension  of  the  wharves  on  the  Philadelphia  front,  from  about  Hanover 
fc  to  about  Washington  avenue,  approximately,  as  follows:  Starting  at  Hanover 
t-9  on  the  present  Port  Wardens'  liue,  the  proposed  Port  Wardens'  lino  would  bo 
ticed  175  feet  at  Shackamaxon  street  aud  300  feet  at  Green  street,  continuing  at 
fc  that  distance  iu  advance  of  the  present  line  to  Lombard  street,  whence  the  ad- 
o.  would  diminish  until  tho  two  liues  would  coiucido  near  Washington  avenue. 

The  modification  of  the  exterior  wharf  line  on  tho  New  Jersey  shore,  as  cstab- 
^  by  the  riparian  commissioners,  so  as  to  keep  it  about  2,000  feet  distant  from 
>xoposed  Philadelphia  Port  Wardens'  line  until  near  Cooper's  Point,  where  it 
L«3  hug  the  shore,  so  as  not  to  divert  the  current  from  tho  New  Jersey  shore. 
__  A  slight  modification  of  the  adopted  wharf-lines  at  the  lower  end  of  the  chanuel 
80nth  of  Petty's  Island,  so  as  to  make  these  proposed  lines  approximately  par- 
the  Present  deepest  water-line  near  the  mouth  of  this  chanuel. 
dredging  of  about  10,000,000  cubic  yards  of  material  (scow  measurement)  would 
the  islands  and  shoals,  including  a  portion  of  Petty's  Island,  so  as  to  give  a 
2,000  feet  wide  below  Petty's  Island,  the  western  half  of  which  would  have  a 
c&epth  of  26  feet  at  mean  low  water,  and  the  eastern  half  a  depth  gradually  less- 
T  w>m  26  feet  in  the  middle  of  the  river  to  at  least  12  feet  at  the  shore.  It  would 
^  same  time  allow  of  the  advance  of  about  2  miles  of  the  Port  Wardens'  lino  in 
^*3ter  of  the  city,  permitting  the  construction  of  docks  about  500  feet  in  length, 
**at  increasing  the  currents,  so  as  to  cause  any  material  engineering  difficulties 
*£  r  construction  and  maintenance. 

the  preparation  of  this  paper  and  accompanying  sketch  of  a  modified  harbor 
port  of  Philadelphia  I  find  that  practically  all  the  modi  (i  cat  ions  proposed  on 

»*w  Jersey  shore  at  Cooper's  Point  and  Petty's  Island  have  been  approved  in  t  lie 
tbe  Advisory  Commission, 
^mpanying  this  paper  are  the  following : 

^  Sketch  of  the  harbor  of  Philadelphia  on  tho  Delaware  Kiver,  so  modified  as  to 
*"  feasible  the  advance  of  the  Port  Wardens'  line  300  feet  iu  the  center  of  the 
cxant. 


United  States  Engine] 
Philadelphia,  Pa.,  !>■ 

SlB:  Iu  compliance  witti  instructions  contained  in 
tober  28,  188(5,  I  hare  the  honor  to  submit  -the  folk 
preliminary  examination  of  the  Thoroughfare  running 
from  Cape  May  to  the  Great  Bay,  north  of  Atlantic-  ( 

This  Thoroughfare  is  about  (S3  miles  long  and  co 
bays  or  sounds,  and  of  connecting  channels  varying 
to  1,000  feet. 

I  made  a  personal  examination  of  the  route  from 
Peck's  Bay,  including  the  intermediate  thorrjnglifa 
Sound,  and  the  entire  route  from  Cape  May  to  Gn 
over  by  Assistant  Engineer  L.  V.  Scliermerhorn  bet 
aud  0,  under  the  guidance  of  Capt.  George  11.  Dur 
and  experienced  uavigator  of  these  waters.  Soundii 
ally  made,  and  the  shallow  reaches  connecting  the  d« 
cated  at  the  time  on  the  maps  of  the  State  geofogfas 
aminatiou  was  based  upon  the  idea  of  getting  a.  ehai 
mean  low  water,  as,  from  all  I  could leain,  this  depth  1 
demands  of  commerce  for  several  years.  In  fact,  wu 
future  development  of  this  region,  the  first  thing  to 
entire  route  to  a  depth  of  not  over  G  feet,  and  if  appropi 
it  might  be  better  to  limit  the  depth  to  even  4  teet  at 

The  distauce  from  Cape  May  to  Great  Bay  in  an  a 
miles,  while  by  the  best  channel  through  the  bays  a 
back  of  the  oceau  beach  it  is  about  63  miles.  Uftbis 
miles  have  a  least  depth  of  C  feetat  mean  low  water,  w 
10  miles  appear  to  have  less  than  1  foot,  portions  be 
water.  This  distauce  of  10  miles,  divided  into  eight 
must  be  considered  as  requiring  an  excavation  0  fee 
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of  New  York  or  Philadelphia,  and  would  not,  probably,  be  specially 
adapted  to  such  shallow  work.  Contractors  would,  probably,  hesitate 
to  build  plant  suitable  for  such  work,  because  there  would  be  great  risk 
jd  building  the  plant  before  they  were  awarded  a  contract,  and  then  it 
would  be  too  late. 

Furthermore,  it  might  not  pay  to  build  special  plant  for  only  one  sea- 
•sou's  contract,  and  they  would  not  be  sure  ot  any  more. 

This  question  of  how  such  a  shallow  channel  is  to  be  excavated  in  a 
region  where  there  is  no  similar  work  being  done,  so  that  special  plant 
.should  be  constructed  for  the  purpose,  is  a  very  serious  one,  affecting 
the  cost  of  the  work,  I  think,  as  much  as  100  per  cent. 

At  present  the  commerce  through  this  thoroughfare  consists  mainly 
of  oysters  and  garden  produce,  the  latter  having  for  a  market  the 
neighboring  sea  side  resorts,  principally  Atlantic  City. 

The  vessels  used  are  small  sail-boats  whose  draught  does  not  exceed 
2  feet,  and  they  can  not  cross  the  divides  at  low  water.  A  0-foot  chan- 
nel 7o  feet  wide  would  allow  small  steamers  to  be  placed  on  the  route, 
which  doubtless  would  greatly  increase  the  commerce  seeking  ths 
Toute,  and  especially  would  it  be  used  by  pleasure  steamers  during  the 
.summer.    The  oyster  trade  would  probably  be  greatly  developed. 

The  question  as  to  whether  this  route  is  worthy  of  improvement  is 
rendered  difficult  of  solution  by  the  doubt  overhanging  the  question  of 
its  cost.  It  seems  to  me  that  the  benefits  to  be  derived  from  the  im- 
provement to  the  extent  of  a  6-foot  channel  73  feet  wide  would  justify 
the  expenditure  of  $100,000,  but  I  am  not  prepared  at  present  to  say  that 
they  would  justify  the  expenditure  of  $250,000.  In  other  words,  with 
my  present  knowledge  of  the  subject,  L  am  of  opinion  that  the  improve- 
ment is  worthy  to  be  made  if  it  can  bo  done  for  $100,000,  but  that  it  is 
not  worthy  to  be  made  if  its  cost  amounts  to  $250,000. 

I  would  estimate  the  cost  of  a  survey  of  the  route,  including  a  project 
•with  estimate  of  cost  of  the  improvement,  at  not  less  than  $2,000. 

There  are  forwarded  herewith  the  following  documents: 

1.  A  tracing  showing  the  location  of  the  proposed  improvements. 

2.  Assistant  Engineer  L.  Y.  Schermerhorn's  report  of  Iiih  examination  of  the  route 
{without  the  maps). 

3.  A  communication  from  C.  K.  Land  is,  esq.,  founder  of  Sea  Isle  City,  showing  the 
importance  of  the  proposed  improvement. 

4.  Copy  of  a  letter  from  Isaac  A.  Braddock,  esq.,  on  the  same  subject. 

So  far  I  have  been  unable  to  get  any  commercial  statistics;  should 
any  be  received  they  will  be  forwarded. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col.  of  Engineer*. 

•The  Chief  op  Engineers,  U.  S.  A. 


RKPOKT   OF    MIJ.    L.    Y.    SClIERMEKIIoKX,    ASMST\NT   ENGINEER. 

United  States  Evr.ixp.KK  Office, 

J'liihulclphia,  Pa. ,  Jhwmbrr  7,  1-8G. 

Sir:  I  have  the  honor  to  .submit-  tin*  following  report  on  the  examination  made  be- 
tween November  1  aud  f>.  18Hi>,  of  the  "Thoroughfare  running  back  of  the  ocean  from 
Cape  May  to  the  Great  Bay  north  of  Atlantic  City,  N.  J.,"  required  by  the  act  of  Con- 
gress approved  August  5,  18*6. 

The  examination  was  made  by  pausing  over  the  route  in  a  sail-boat  under  the.  guid- 
ance of  Capt.  George  H.  Dare,  an  experienced  pilot  long  resident  in  the  vicinity  and 
*boronghly  familiar  with  the  best  water  to  be  obtained  on  the  route.     As  a  further 
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ml  areas  immediately  along  the  coast  line  and  at  the  inlets  are  composed  of 
«and  and  the  detailed  configuration  of  the  high  and  low  water  lines  change 
vli  storm.  Directly  behind  the  sand  border  of  the  coast  are  the  salt  marshes, 
r~e  entirely  free  from  sand,  consisting  of  a  tough  black  soil,  apparently  there- 
Low  deposits  and  vegetable  growth,  closely  knit  together  with  the  roots  of  the 
vass.  The  beds  of  the  thoroughfares  and  channels  seem  to  consist  of  the 
Serial.  The  same  description  would  generally  cover  the  bottoms  of  the  bays 
feds,  although  hero  are  sometimes  to  be  found  gravel  and  sand  bars.  Oysters 
a  these  inland  waters,  which  is  a  further  continuation  of  the  statement  that 
sand  does  not  generally  exist  in  the  bars  of  these  inland  waters.  The  water 
Mi  the  inlets  both  at  flood  and  ebb  seemed  very  free  from  transported  or 
sd  matter,   and  all  indications  suggest  the  extreme  s, ability  of  present 

^wn  by  the  previous  summary,  about  17,000  linear  yards,  or  94-  miles,  of  water- 
uld  require  to  bo  improved  so  as  to  give  a  navigable  channel  at  low  water 
Cape  May  and  Great  Bay.  If  such  a  channel  was  improved  to  a  width  of 
there  would  have  to  be  removed  about  150,000  cubic  yards  of  material ,  nieas- 
^lace,  for  each  foot  in  depth  of  channel  excavated,  or  to  obtain  a  channel  6 
»  at  mean  low  water  about  1,000,000  cubic  yards  would  require  to  bo  dredged, 
insider  a  minimum  quantity,  for  the  reason  that  a  detailed  survey  might  show 
-«ater  extent  of  shoal  water,  but  would  not  probably  show  less  than  that 
cited. 

*gh  the  character  of  the  material  which  would  require  to  be  excavated  issuch 
\io  the  cost  of  lifting  it  comparatively  small,  still  the  difficulty  of  disposing 
£ed  material  would  ^.o  such  as  to  probably  make  the  cost  of  excavation  at 
cents,  and  possibly  HO  cents,  per  cubic  yard.  The  channels  which  would  re- 
provement  are,  as  will  bo  seen  from  the  maps,  long,  and  in  many  cases  very 
.-  An  improved  channel  of  a  width  within  the  limits  of  reasonable  economy 
inder  such  conditions  of  length  and  crookedness,  be  too  narrow  for  sailing 
consequently,  to  utilizosuch  improved  channels  at  all  6tages  of  wind  and 
urn-vessels  of  light  draught  would  have  to  be  generally  employed  as  the  me- 
rer. 

Lringupon  the  utility  of  an  improvement  of  the  thoroughfare  between  Cape 
fl  Great  Bay  the  following  statement  may  bo  of  interest.  The  coast  line 
these  limits  is  broken  by  the  inlets  into  the  following-named  beaches:  (1) 
;  (2) Two  Mile;  (3)  Five  Mile;  (4)  Seven  Mile  ;  (5)  Ltiillam ;  (G)  Peck's;  (7) 
;  (b)  Brigantine;  and  (0)  Island.  Of  these  the  second,  fourth,  eighth,  ami 
ive  no  railroad  conuection  with  the-  mainland.  These  beaches,  on  account  of 
rilities  for  summer  bathing,  have  developed  a  number  of  summer  resorts,  such 
May,  Sewell's  Point,  Sea  Isle  City,  Ocean  City,  Somcrs  Point,  and  Atlantic 
"hese  have  already  attained  considerable  development,  while  several  others, 
Holly  Bea^h,  Anglesea,  Longport,  South  Atlantic,  Brigantine,  and  Island 
ire  in  their  early  stages  of  development.  The  impetus  which  of  late  years 
i  given  to  sea- si  do  resorts  has  given  great  value  to  the  beaches  already  de- 
,  and  a  large  speculative  value  to  the  beach  partially,  or  even  totally,  unim- 
To  develop  these  beaches  it  is  of  the  tirst  importance  that  they  be  made  very 
>lo  to  the  public.  Such  beaches  as  already  have  railroad  connection  with  the 
id  have  a  great  advantage  over  beaches  lacking  such  facilities. 
>  thoroughfares,  bay,  and  sounds  were  made  navigable  for  steam-vessels  of 
aught,  then  the  beaches  with  present  railroad  connection  could  be  made  avail- 
points  for  still  further  distribution  and  expansion,  thereby  opening  to  the 
i  resorting  public  new  advantages,  and  to  the  owners  of  the  beaches  rich  ra- 
tion. These  inland  waters  are  well  adapted  to  the  growth  of  oysters,  aud 
rablo  enterprise  seems  to  have  already  been  applied  in  this  direction.  With 
ed  facilities  for  reaching  the  market  this  industry  could  be  indefinitely  ex- 
.  In  this  connection  it  might  be  worthy  to  note,  in  passing,  that  the  existing 
jes  of  occupation  of  these  waters  fcr  the  oyster  fisheries  are  obtained  from  the 
f  New  Jersey  simply  by  pre-emption,  the  right  holding  good  as  long  as  tho 
s  are  properly  cared  for.  In  case  an  improvement  was  made  of  the  channels  it 
probably  bo  found  that  owners  of  lisheries  would  claim  indemnity  for  tho 
>r  destruction  to  oyster  fisheries  that  might  result  from  local  interference  with 
s  of  the  water  areas. 

levelopment  of  the  beaches  would  for  several  months  of  each  year  add  a  largo 
ion  to  this  district,  for  the  subsistence  of  which  tho  adjacent  mainland  offers 
it  facilities,  and  an  improved  water  communication  through  these  inland  wa- 
uld still  further  dewL>p  the  immediate  mainland  and  add  something  of  value 
ucers,  and  possibly  to  consumers.  These  prospective  advantages  are  contin- 
ton  conditions  which  it  is  possible  to  anticipate  with  sufficient  probability  to 
lein  assurances,  and  although  perhaps  bearing  upon  tho  question  of  whether 
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point  to  tbe  other.    Tbis  improvement  will  also  be  a  protection  to  ont- 
beeause,  if  made,  in  case  of  storm,  vessels  that  do  not  draw  too  much 
nto  different  inlets  and  find  a  secure  harbor,  or  keep  on  their  coarse 
by  the  proposed  water-way. 

;  there  is  ample  opportunity  for  this,  attention  is  called  to  the  fact  that 
inlets  exist,  commencing  at  Great  Bay  and  extending  to  Cape  May : 
rbor  Inlet,  Brigantiue  Inlet,  Absecon,  Great  Egg  Harbor,  Corsin's, 
ereford's,  Tnrtlo  Gut,  and  Cold  Spring  inlets.  To  give  an  estimate  of 
omuierte  which  would  develop  in  case  this  improvement  is  made  is 
whole  district,  to  a  certain  extent,  has  been  locked  up  from  commerce 
'  navigation.  To  afford  it  navigation,  and,  owing  to  the  peculiarity  of 
d  the  proximity  of  millions  of  people,  to  now  give  it  navigable  facili- 
3  tlio  unlocking  of  a  mine. 

to  be  derived  aro  such  as  to  reach  the  population  of  a  wide  scope,  and 
jration  we  may  say  millions  of  people.  As  soon  as  the  work  is  finished 
liling  vessels  will  bo  navigating  the  waters,  carrying  the  products  to 
ing-places  and  to  the  large  cities  of  the  Atlantic  sea-board.  The  re- 
;it  an  improvement  aro  self-evident,  considering  the  great  extent  of 
.  number  <>f  villages  and  cities  interested  in  this  commerce. 
»ectlully,  your  obedient  servant, 

Chas.  K.  Landis. 

[enry  M.  Robert. 


r 


LETTER   OF   MR.    ISAAC   A.    BRADDOCK. 

Haddonfield,  N.  J.,  Korcmber  17,  1866. 

icon  shown  a  statement  to  you  regarding  the  proposed  improvement 
>ast-lino  of  New  Jersey,  clearing  the  mud-bars,  etc.,  at  the  head  of  the 
and  making  them  continuously  navigable  from  Cape  May  to  Great 
omits  to  opening  navigation  inside  from  near  Long  Branch  to  Capo 
ighly  indorse  tho  feasibility  of  the  undertaking,  and  add  to  the  testi- 
Landis  that  this  is  a  matter  of  interest  to  nearly  a  fourth,  of  the  popu- 
untry,  as  this  ocean  border  of  New  Jersey  is  the  sanitarium  and  sum- 
ground  of  people  from  at  least  a  dozen  States.  If  this  improvement 
lerous  small  steamers  would  be  put  on  to  furnish  cheap  and  pleasant 
i  between  the  different  summer  resorts  on  this  coast  that  are  so  crowded 
i tli  people  desirous  of  enjoynjent  and  spending  their  money  liberally 
>f  health.  To  wait  on  these  people,  who  are  from  many  different  States, 
rous,  industrious,  and  hardy  set  of  fishermen  and  farmers,  who,  for  want 
ence,  are  frequently  compelled  to  spend  a  night  fast  m  the  mud  with 
•sters,  hay,  fish,  or  farm  produce,  or  to  brave  an  angry  sea  in  a  small 
om  inlet  to  inlet  outside. 

States  Government  aro  about  to  order  a  survey  for  a  ship-canal  from 
)  Great  Hay,  which,  if  constructed  (and  it  is  possible  to  do  it),  would 
<  loo  miles  of  improved  navigation  nearly  central,  and  enable  steam- 
i  and  sailing  vessels  of  all  sizes  to  take  an  inland  passage  from  North 
nia,  Maryland,  Delaware,  Pennsylvania,  New  York,  Connecticut,  and 
mil  reach  this  point-  without  getting  more  than  a  distant  view  of  the 
gers.  Tho  cost  of  this  improvement,  as  you  would  see  on  examina- 
>e  large,  as  the  excavations  are  either  in  mud  or  sand,  and  could  all  bo 
dredges  of  the  cheapest  construction,  and  easily  afterward  maintained, 
be  removed  are  not  opposite  or  adjacent  to  the  inlets  (as  there  as  a 
•est  water),  but  at  about  the  middle  of  the  coast-lying  beaches,  where 
and  have  probably  been  hundreds  of  years,  if  not  thousands,  in  slowly 
eli,  line  mud,  that  in  many  cases  would  pay  largely  for  removal  as  a 
is  very  rich  in  phosphatie  deposits.  I  believe  if  this  navigation  was 
ould  be  numerous  parties  engaged  in  tho  business  of  preparing  ferti- 
<l  phosphatie  deposits,  which,  with  cheap  and  easy  navigation,  could 
to  the  States  mentioned  above  to  the  advantage  of  their  agriculture. 
v.xv  of  the  points  which  I  desire  to  suggest,  and  if  it  were  necessary 
uldbe  indicated  which  call  for  this  cheap  and  necessary  improvement. 
>ect  fully, 

Isaac  A.  Braddock. 

.   M.  IvOBERT. 


]  err 
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survey  op  the  thoroughfare  running  back  op  the  ocij 
from  cape  may  to  the  great  bay  north  of  atlantic  c 
new  jersey. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  April  25, 18SS. 

"SiE:  I  have  the  honor  to  submit  the  following  report  on  the  siuv 
of  the  thoroughfare  running  hack  of  the  ocean  from  Capo  May  to  i 
Great  Bay  north  of  Atlantic  City,  N.  J. 

This  survey  was  made  during  August.  September,  and  October,  IS.' 
and  since  then  has  been  plotted  by  Mr.  Feodor  Sylvester,  note  t 
supervision  of  Assistant  Engineer  L.  Y.  Seherraernorn.  As  the  tlii 
onghfares  are  at  places  less  than  liKi  feet  wide,  it  was  necessary  to  nl 
the  survey  on  a  scale  of  200  feet  to  the  iuch,  and  aa  the  length  of  t 
rotite  surveyed  is  05  miles,  the  map  of  tUo  survey  covers  tbirty-fo 
sheets.    The  actual  length  of  water-fray  surveyed  was  70  miles. 

A  copy  of  Assistant  Engineer  L.  Y.  Schemer  horn's  full  report  of  ti 
survey,  together  with  thirty- live  sheets  of  tracings  (oue  index  sin- 
ami  thirty  fonr sheets  of  detail)  are  forwarded  herewith  an  a  part  of  il 
report. 

The  survey  shows  that  to  obtain  a  U -for*  channel  at  least  50  feet  wii 
at  the  bottom  it  is  necessary  to  improve  about  20  miles  of  the  route  1 
dredging  some  1.310,000  cubic  yards  of  material,  scow  measurwiiet 
Of  this  amount  43)1,1"  K)  cubit'  yards  are  north  of  Atlantic  City,  within 
miles  of  Great  Bay,  leaving  about  S.S0,<HK)  cubic  yards  to  be  dredged 
the  61  miles  between  Atlantic  City  and  Capo  May.  The  dredging 
1 14.000  cubic  yards  from  2  miles  of  channel  would  connect  the  Tnckalu 
Kiver  with  Atlantic  City  by  a  good  0-foot  channel  at  low  water,  wbii 
would  prove  a  great  benefit  to  those  living  on  that  river. 

In  estimating  the  amount  of  dredging  i  have  takeu  6  feet  as  tl 
depth  to  be  maintained  at  low  water,  and  have  had  the  calculations ; 
made  to  7  feet  depth,  in  order  to  insure  tins  proper  dcpib.  The  wid 
at  this  depth  of  7  feet  is  taken  at  50  feet,  and  the  side  slopes  at  1  vt 
ticul  to  3  horizontal,  so  that  the  width  a!  8  leer  below  low  water  won 
be  «4  feet,  or  about  the  same  as  the  ft-Jbot  channel,  with  a  mean  wid 
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dredge  on  the  ground  for  one-half  what  it  would  cost  to  have  the  work 
done  by  contract. 

Tbe  entire  cost  of  the  plant  would  be  much  more  than  saved  in  doing 
the  original  dredging,  as  the  1,310,000  cubic  yards  could  be  dredged 
with  a  Government  dredge  at  a  cost  not  to  exceed  $130,000,  including 
the  cost  of  plant.  At  the  close  of  the  work  the  Government  would,  in 
my  judgment,  have  saved  at  least  $70,000,  besides  having  a  good  plant 
on  hand,  which  would  be  needed  for  preserving  and  enlarging  the 
channel. 

In  case  this  work  were  undertaken  it  could  be  utilized  long  before  its 
completion.  As  before  stared,  it  requires  the  dredging  of  only  114,000 
cubic  yards  to  connect  the  Tuckahoe  River  and  Great  Egg  Harbor  with 
Atlantic  City  by  a  0-foot  channel.  After  that  work  is  done  it  would 
probably  be  best  to  cut  a  4-foot  channel  first  and  afterwards  deepen  it 
to  6  feet. 

ESTIMATE. 

I  would  estimate  the  amount  of  material  to  be  dredged  to  make  a 
channel  6  feet  deep  at  mean  low  water  and  50  feet  wide  at  bottom  at 
1,310,000  cubic  yards  and  the  cost  at  $200,000,  if  done  by  contract,  or 
8130,000  if  the  Government  builds  its  own  plant  and  does  the  work  by 
hired  labor. 

If  an  appropriation  is  made  for  this  work  it  should  not  be  less  than 
$40,000  to  begin  with.  Afterwards  smaller  appropriations  would  an- 
swer. 

I  have  been  unable  to  procure  any  commercial  statistics,  and  nothing 
further  has  been  obtained  relating  to  the  commercial  importance,  pres- 
ent and  prospective,  of  the  improvement  contemplated  than  is  con- 
tained in  my  preliminary  report. 

Very  respectfully,  your  obedient  servant,* 

Henry  M.  Robert, 
Lieut.  Col.  of  Engineers* 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  l.  y.  sciiermerhorx,  assistant  engineer. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  April  17,  18fc8. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  tbe  survey  of  the  Thor- 
oughfare running  back  of  tbe  ocean  from  Cape  Slay  to  tbe  Great  Bay  north  of  Atlan- 
tic City,  N.  J. 

la  November,  1886,  an  examination  was  tuado  of  this  route  ami  a  report  thereon 
sab  mi  t  ted  to  the  Department  Under  date  of  December  24,  1886.  From  the  results  of 
this  examination  a  survey  was  recommended  and  authorized  under  an  allotment  of 
$1,885.  The  field  work  of  the  survey  was  commenced  August  12  and  completed  Oc- 
tober 21,  1887.  This  work  was  personally  conducted  by  Mr.  Fcodore  Sylvester,  ami 
covered  70  linear  miles  of  water-way,  with  about  25,000  soundings. 

The  topography  of  the  maps  was  mainly  reproduced  from  the  latest  plane-table 
sheets  of  tbe  U.  S.  Coast  and  Geodetic  Survey,  corrected  for  changes  which  have  taken 
place  since  that  survey  was  made.  The  results  of  the  present  survey  aro  shown  on 
thirty-four  sheets  upon  a  scale  of  200  feet  to  1  inch. 

The  following  description  of  tbe  physical  characteristics  of  tho  route  is  derived 
from  my  report  dated  December  7, 18ri6,  on  tbe  exaiuiuation  made  in  November  of  that 
year: 

"Between  Cape  May  and  Great  Bay  the  coast  frontage  consists  of  a  salt-marsh 
meadow  from  2  to  6  miles  wide,  lying  between  the  mainland  and  tbe  coast  line. 
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This  marsh  area  is  traversed  by  numerous  connect  in;;  water-way*,  ratnift  hi;;  from!] 
ocean  inlets.  Tlio  water  areas-  consist  of  passages  from  Hal  Id  i.ijin)  feel  in  wtft 
,  iiil.-il  chuiiucls  mnl  iliiuou.ulil'at,'.-,  nnil  in  expansive  areas  frequently  covering  BoTer 
si  1 1]  a  re  miles.  called  hays  ami  no  null  I. 

''Tho  surface,  of  I  bo  marsh  is  from  1  to  ."  foot  above  mean  low  water,  and  iscovcti 
by  the  higli  water  of  storm  tides.  Between  Cape  May  ami  Great  Day  there  are  nil 
ocean  iulots.  named  an  follows : 

'■Cold  Sprint;.  '1  nrllo  Gut,  Hon ■ford.  Tow  usond's,  (hintoi.'s.  V.^e  Harbor,  Abwc" 
I'.rigantim-.  and  Now  Inlet.  Those  inlets  are  from  one-fourth  to  1  mile  iu  width. si 
carry  from  4  to  10  feet  of  water  over  the  bars  nt  their  months. 

"Tho  mean  rniiye  of  the  tides  alon;*  this  (.art  of  tbo  coast  is  about  4  feet,  ainl  I 

.-Miami  ll 1  throUL'h  these  iulen  produce  a  corresponding  chatter   in  the  hcr-ji 

of  water  in  die  inland  water  areas.  An  the  Qood  lid*  enter'.  I  he  laMa  it  poa&eainbi 
by  tlio  various  connecting  witter- ways  to  the  tight  and  left.  As  a  remit,  there  n 
point  of  meeting  in  these  iiilaml  viator- ways  nf  die  llooil  coming  from  adjacent  in!e 
jiml  consequently  at  such  j>oim«  of  mod  in;;  of  lh'>  lido  lucre  exists  ouJy  a  v*rti< 

u invent, ■  n r  of  tho  tidal  \v.ivi-.      J  If  c\;n  .'  point  ••!  i ttinR  of  (ho  tides  depend*  tip 

the  ilirectiou  of  I'm  wind.  Onateomtl  of  the  aliseiioo  of  tidal  currents  at  thomreli: 
of  tho  tides,  [bote  ensues  a  slow  deposit  ion  of  the  material  hold  in  suspension,  ind, 
would  naturally  be.  expected,  die  water  is  very  shallow  over  thearvu  covered  bytfa* 
points  of  mi  Sttug.     mii  h  1  wiaHmritntn  in  llioinl..ud  waters  exists  bet  ween  eaeliM 

'•Between  t'nrsou's  and  Kity   Harbor  inlets,  where  two  shoal  areas  ocenr,  one 

i   lu.i',  !!i-i[i    I  .lof.pio^l't i. ml  t ji  hit  in  Cock's  Hay.      Tins  may  be  only  an  ..;■;■. 

out  departure  lYuui  (ho  rule,  slum  picseti!  indication-  make  it  very  [K'ssibh'  ) li.it 
some  I  ime  in  tho  [last  an  inlet,  existed,  I  ml  *uhsci[iu>ntly  closed,  between  L'orsou'ta 
V.fis  Harbor  tuMs. 

■'  Tho  cross-si.  linn  of  the  inlet-  is  such  as  to  til  low  of  the  passage  of  I  urge  quant  it 
of  water  into  I  ll.'  inland  areas  at  llooil  tide,  and  tins  escape  of  this  volume  al  lite* 
results  iu  considerable  concentration  of  currents  nl  special  localities  and  a  cnnsc«,ae 
deepening  "f  the  inland  passages  at  such  points  of  concent  ration." 

Tlie  depth  of  water  in  tlio  thnrnujiliiaros,  ohauuols.  bam,  and  son  nils  is  verv  v» 
able  in  different,  looalilio*.  In  tbo  narrower  wuter-wa,  ■  depths  of  from  »)  to  40  f. 
i"iei[ueiitly  occur,  while  in  the  broad  arcus  of  the  hays  and  sounds  the  ruling  depth 
about  1  foot. 

The  land  a  reus  iuimedi.'itely  along  tin-  coast -lino  mid  at  the  inlets  are  oomiswil 
drift  ing  sand,  and  the  con  liberal  ion  of  the.  liar-  at  I  lie  itmni  lis  of  tbo  in  lot  a  materia 
change  with  each  violenl  pile.  Directly  be  bind  the  sand  border  of  tho  coast  lie  J 
salt  man-lies  traversed  by  tlio  wafer-ways  tinder  consideration.  The  land  areas 
these  tnarsli.s  consist  of  a  (oiiljIi,  Idaett  soil,  apparent  ly  tbo  result  of  slow  dejwnit  a 
vegetable  growth,  closely  knit  together  with  tin-  roots  of  tbo  marsh  grass. 

Tho  shore-lines  of  tbo  water-ways  rise  witli  nearly  a  vertical  face  from  1  toS  f 
above  mean  high  water,  and  prosint  surface*  ijuilo  oasilv  eroded  bv  the  action  et  c 
rents  ami  storms.     Tlio  banks  ate  thickly  perforated  with  the  hole*  of  saud-Udil], 
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lated  to  1  foot  below  the  depth  named,  and  in  reducing  the  quantity  of  material  to 
■cow  measurement  20  per  cent  has  been  added  to  the  quantity  in  situ. 

The  first  column,  marked  "  miles,"  indicates  the  mile,  numbering  Irom  Cane  May, 
in  which  the  natural  channel  requires  improvement  to  Give  chauuels  of  the.  staled 
depths  and  widths.  The  column  adjacent  to  "miles"  indicates  the  length  of  natural 
channels  requiring  improvement  in  each  mile  of  route  specified. 
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From  the  foregoing  table  it  will  be  seen  that  the  length  of  channel  requiring  im 

Srovementi  to  secure  a  low-water  depth  of  4  feet is  about  1!>  miles,  while  lor  a  li  I'mn 
eptli  it  is  about  HO  miles.  In  considering  the  probable  cost,  of  uny  nut  of  the  six 
plans  for  which  estimates  of  quantities  an'  given  in  the  foregoing  table,  it  ma.v  be 
assumed  safely  that  the  greatest  economy  will  result  from  simply  canting  over  into  a 
bank  parallel  to  and  directly  alongside  of  the  proposal  channels  as  much  of  tin' 
dredged  material  ns  can  be  so  placed  with  a  single  bundling,  liy  this  nielli, <d  of  dis- 
posal the  material  removed  by  scows  will  be  reduced  to  a  minimum,  with  a  direct 
saving  in  the  cost  of  the  work. 

It  can  be  assumed  that  n  dredge  can  carry  a  cut  ^','i  feet  wide  and  at.  the  same,  time 
bank  the  dredged  material  directly  from  the.  dipper.  For  channels  .">()  leet  wiiin  Hum 
'■'  '"    "     '"~ving  all  dredged  material  In  h<;  deposited  directly  liv  tllu  dredge, 


would  result 

on  an  adjacent  bank  by  carrying  two  parallel  cuts,  each  'j;i  fee 
s  increased  to  75  feet  width,  then  one  cut  must  bo  cast  over  the  second 
it  handling  by  si 


If  the 


removed 

one-half  the  qui 

Even  assuming  that  it  is  ns  e 
with  scows,  it  will  be  found  ii 
areas,  where  oftcu  the  depth  of 
proposed,  that  tbi 


lei 

r  else 
be  channel  is  made  100  feet  wide,  then 
must  bo  removed  liy  snows.  . 

iiiiuical  to  rchandlu  with  the  dredge  an  to  remove 
lie  excavation  of  the  channels  through  the  shoal 
cavutioii  is  fully  as  great  as  the  depth  of  channel 
Dill  on  each  bank  for  the.  deposition  oi'uiore  mate- 
rial than  that  which  is  derived  from  a  single  cut  'J.~>  feet  wide. 

A  dredge  would  he  obliged  to  keep  a  tug  at  hand,  even  though  no  nuiterial  was 
SCO  wed  away,  to  assist  in  movement  from  place  to  plate  ami  to  keep  up  the  supply  of 
coal,  fresh  water,  and  supplies.  Hut  for  such  service  a  smaller  tug  would  miOIcc  than 
that  required  for  towing  scows.  I  would  estimate  the  cost  of  the  removal  of  all  ma- 
terial which  can  bo  banked  by  the.  dredge  with  a  single  handling  at  l.'i  cents  per 

cnbicyanl,  and  for  all  material  which  require*  to  he  dredged  and  r neil  hy  sci.ivs 

at  20  cents  per  cnbic  yard,  upon  the  assumption  that  appropriations  ivciv  available 
so  as  to  permit  of  uu  animal  expenditure]  of  from  940,000  to  S,'iii,"iK»  from  the  com- 
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li  of  tlie  work.     Upon  this  liasis  the  > 

mr-f.Kit  channel,  50  feet  wide  : 

730,000  cubic  yards,  at  15  cents Wt 

Superintendence  nud  contingencies WM 


Four-foot  channel,  75  fret  wide : 

700,000  cui.i,.  yards,  at  15  cents l«.fl| 

3S0iO30  cubic  yarda,  at  Ml  cent* Ah 

Superintendence  and  contingencies 'JO,  "U 
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ttaperiatDndeaon  aud  contingencies 25,08 


Six-foot  channel,  50  feet  wide: 

1,:!10,000  cubic-  yards,  at  IS  cents.. 
Superintendence  and  con  tin  gene  ie 


Sis-foot  channel,  75  feet  wide : 

l,'.i70,0OQ  cubic  yards,  at  15  cents 150,50 

filO.OOO  enhic  yards,  at  B0  cent* 1#!,0B 

Superintendence  and  contingencies 31,60 


x-f«i>t  channel,  li)0  feet  wide: 

1,300,000  cubic  vartlx,  at  15  cent;. 19G.08 

1,300,000  cubic  yards,  at  BO  cents  :..'. '.*».« 

Snperiuteudeiiic  and  contingviieiM ,. 45,  M 


fe— ts 


A. 


'••X 


A 


~-' 


0/   • 


) 


APPENDIX   GF— REPORT   OF   LIEUT.   COL.    ROBERT.  735 

ration  of  adjacent  shore-lines.  An  inspection  of  the  maps  will  clearly  indicate  that 
Any  improved  channels  which  are  possible  will  be  too  narrow  and  circuitous  to  render 
them  of  value  to  sailing  vessels,  and  that  consequently  they  would  only  be  of  value 
to  craft  moved  by  steam.  » 

The  formation  of  banks  along  each  side  of  improved  channels  by  the  deposition  of 
dredged  material  will  generally  cause  them  to  act  as  deflecting  dikes  and  probably 
materially  aid  in  the  maintenance  of  the  improved  channels.  At  the  ends  of  the 
dredged  channels  the  excavated  material  could  be  easily  disposed  so  as  to  form  flank- 
ing embankments,  which  would  aid  in  concentrating  the  currents  upon  the  improved 
channels.  It  is  highly  probable  that  valuable  results  in  the  way  of  diversion  and 
concentration  could  be  accomplished  at  many  points  by  closing  side  channels  with 
embankments  of  dredged  material. 

The  beds  of  the  water-ways  through  which  the  route  under  consideration  passes 
are  of  considerable  value  as  oyster  fisheries.  In  any  plan  for  the  improvement  of  these 
water- wavs  there  would  necessarily  arise  objections  to  interference  with,  and  injury 
to,  the  private  interests  involved  in  these  oyster  fisheries.  To  what  extent  the  for- 
mation of  dredged  channels  and  the  deposition  of  dredged  material  would  injure  those 
oyster  interests,  I  am  unable  to  form  an  opinion ;  parties  in  interest  have  stated  that 
the  injury  would  not  be  inconsiderable. 

In  closing  I  desire  to  testify  to  the  valuable  services  rendered  by  Mr.  Feodore  Syl- 
.  vester,  and  to  commend  the  energy  and  intelligence  with  which  the  survey  and  the 
plotting  of  the  maps  was  carried  on  under  his  personal  supervision, 
very  respectfully,  your  obedient  servant, 

L.   Y.   SCHERMERUORX, 

Assistant  Engineer. 
Lieut.  Col.  Henry  M.  Robert, 

Corps  of  Engineers. 


APPENDIX  H. 


ENT  OF  HARBORS  AND  RIVERS  IN  THE  STATES  OF  DELAWARE 
JYLAND,  AND  OP  MAURICE  RIVER,  NEW  JER8EY,  AND  THE 
VATER-WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINIA,  TO  DELA- 


7  MR.  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT  IN  CHARGE, 
:  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH  OTHER  DOCU- 
i  ELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


River,  New  Jersey. 

tou  Harbor,  Delaware. 

or  at  New  Castle,  Delaware. 

eek,  Delaware. 

nes  River,  Delaware. 

n  Creek,  Delaware. 

n  River,  Delaware. 

'iver,  Delaware. 

ater-way  from  Cbincoteagae 

irginia,  to  Delaware  Bay,  at 

r  Lewes,  Delaware. 

mna  River  above  and  below 

de  Grace,  Mary  laud. 

iliver  at  Kent  Island  Narrows, 

ind. 


12.  Corsica  Creek,  Maryland. 

13.  Cboptank  River,  Maryland. 

14.  Nanticoke  River,  Delaware. 

15.  Broad    Creek,    Delaware,    from    its 

mouth  to  Laurel. 

16.  Wicomico  River.  Maryland. 

17.  Upper  Thoroughfare  between  Deil's 

Island  and  the  mainland. 

18.  Pocomoke  River,  Maryland. 

19.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Wilmington^  Del.,  July  9,  1888. 

mve  the  honor  to  transmit  herewith  the  annual  report  for  the 
ending  June  30, 1888,  of  the  works  of  river  and  harbor  im- 
;  in  my  charge. 

sisted  by  Mr.  Charles  Humphreys,  assistant  engineer,  in  the 
n  of  these  works  during  the  first  five  months  of  the  fiscal 

y  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 


cef  of  Engineers,  U.  S.  A. 

-  88 47 
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Mract  of  proposals  received  and  opened  at  12  o'clock  noon  of  July  21,  lbc7,  by  General 
William  F.  Smith,  United  State*  agent,  for  dredging  in  Maurice  River,  New  Jersey. 


Time.  j  Price  per 

Name  and  address.  !  c,abic  v»nl* 


Commence. 


American  Dredging  Company,  Philadelphia,  Pa. 


Complete. 


place  meas- 
urement. 


!      CenU. 
Aug.  20, 1887    Oct  20, 1887  '  14 


LETTER  OP  MR.    O.   W.   WORSTALL. 

Millville,  N.  J.,  June  30,  IRS-'. 
H)ear  Sir  :  In  answer  to  yours  of  25th  instant,  I  can  say  that  I  believe  there  is  10 
20  per  cent,  more  shipping  on  oar  river  than  there  would  have  been  had  there  been 
a*  improvements  made ;  there  are  vessels  come  here  carrying  300  to  500  tons,  aud 
■.ilt  for  this  trade,  which  would  not  have  been  thought  of  before  the  improvements 
ore  made,  and  one  great  advantage  is  that  it  will  be  a  check  on  the  railroad.    We 
-»  not  be  imposed  upon  very  much  if  we  have  good  water  navigation.     K.  D.  Wood 
Co.  are  building  another  new  vessel  to  trade  here,  and  I  hope  you  will  soon  be  able 
continue  on  up  to  the  bridge  with  the  good  work  that  was  done  last. 
Tours,  respectfully, 

O.  W.  Worstall. 
General  Wm.  F.  Smith, 

U.  S.  Engineer. 


H   2. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

The  condition  of  the  harbor  from  its  entrance  to  Market-street  Bridge, 
October,  1886,  is  given  in  the  last  Annual  Report  of  the  Chief  of  En- 
■neers.  At  the  close  of  the  last  fiscal  year  a  channel  75  feet  wide  and 
►  feet  deep  at  low  water  had  been  dredged  from  Market  street  Bridge 
a  point  0,200  feet  from  the  outer  end  of  the  jetty.  Dredging  during 
«  present  fiscal  year  was  continued  under  the  contract  with  the  Na- 
:>nal  Dredging  Company,  dated  February  10, 1887,  to  July  19, 1887,  on 
bfcich  date  work  was  suspended  on  account  of  the  near  exhaustion  of 
«  appropriation.  There  has  been  nothing  done  since.  The  channel, 
*  feet  wide  and  15  feet  deep  at  low  water,  was  extended  to  the  outer 
i  *i  of  the  jetty.  The  distance  dredged  was  3,000  feet,  removing  31,111 
►1>ic  yards.  After  the  dredging  was  suspended  a  survey  was  made  of 
^  dredged  channel  from  Market  street  to  the  entrance  of  the  harbor, 
i^d  results  show  considerable  filling  just  above  Third-street  Bridge  and 
the  mouth  of  the  Brandy  wine  Creek. 

his  shoaling  is  due  to  the  natural  sloping  of  the  sides  of  the  cut  (the 

th  of  cutting  in  the  above  cases  being  from  4  feet  to  12  feet  in  soft 

^d),  vessels  lying  aground  during  low  tide  outside  the  channel  and 

racing  the  soft  mud  into  the  channel ;  unreasonable  speed  of  the  steam- 

**t8  navigating  a  stream  300  to  400  feet  wide ;  washing  from  thestreets 

""^Wilmington,  and  freshets  in  the  Brandywine.    At  the  points  where 

channel  had  shoaled  the  depth  of  water  on  the  flats  had  increased. 

he  jetty  at  the  entrauce  has  remained  in  fair  condition,  and  its  eifect 
L^beeu  to  increase  the  depth  except  at  the  outer  end  where  the  ten- 
*icy  is  to  shoal.  It  is  believed  that  this  could  be  remedied  by  extend- 
IS*  the  jetty  322  feet  further  in  the  Delaware  River,  and  in  a  direction 
^^sause  the  ebb  tide  in  the  Delaware  to  unite  parallel  with  ebb  from  the 
tfcristiana  River. 
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im  hoister  was  engaged  and  the  work  doue  by  hire  of  labor  and 
e  of  material  iu  open  market. 

mount  asked  for  the  fiscal  year  ending  June  30, 1890,  is  $15,600, 
ppropriated  will  be  applied  to  rebuilding  Pier  H>  which  is  in  a 
secure  condition,  and  the  necessity  of  rebuilding  it  is  urgent, 
redging  should  also  extend  a  short  distance  above  and  below 
>or  to  create  a  current  to  diminish  the  tendency  to  fill  up. 
Jastle  is  the  only  harbor  of  refuge  from  running  ice  in  the  Dela- 
yer between  the  Delaware  Breakwater  and  Marcus  Hook,  a  dis- 
'  76  miles.  Its  importance  to  navigation  and  commerce  may  be 
from  the  fact  that  about  two  thousand  vessels  and  steamers, 
twise  and  foreign,  seek  refuge  there  during  the  ice  season  on 
i  ware  River.  ' 

harbor  of  New  Castle  is  in  the  collection  district  of  Delaware,  and  Wilming- 
nea rest  port  of  entry, 
omit  of  revenue  collected  during  the  fiscal  year  is  $6,654.74. 

AMOUNTS  APPROPRIATED. 

proved  May  20,  1826 $25,000.00 

proved  March  2,  1829 17,895.99 

proved  July  2,  1836 25.000.00 

proved  March  3,  1837 10,000.00 

proved  July  7,  1838 11,573.00 

proved  August  30,  1852 15,000.00 

proved  July  15,  1870 2,500.00 

proved  June  10,  1872 27,000.00 

proved  March 3,  1873 20,000.00 

proved  June  27, 1874 10,000.00 

proved  March  3.  1875 20,000.00 

proved  August  14,  1876 12,000.00 

proved  Juno  18,  1878 10,000.00 

proved  March  3,  1879 5,000.00 

proved  June  14,  1880 3,000.00 

proved  March  3,  1881 20, 000.  Q0 

proved  July  5,  1884 2,000.00 

proved  August  5,  1886 5,000.00 

)  above  appropriations  $18,285.05  has  been  turned  into  the  sur- 
(1  of  the  Treasury. 

Money  statement. 

87,  amouut  available $853.20 

88,  amouut  expended  during  fiscal  year,  exclusive  of  liabilities 

ding  July  1,  1887 853.20 

ppropriated  by  act  of  August  11,  1888 7,500.00 

;  (estimated)  required  for  completion  of  existing  project 8, 100.00 

)  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      8, 100. 00 
ted  iu  compliance  with  requirements  of  sections  2  of  river  and 
r  acts  of  lri')G  and  1867. 


H  4. 

IMPROVEMENT  OF  DUCK  CREEK,  DELAWARE. 

were  no  operations  during  the  fiscal  year  ending  June  30, 1888, 
;  of  funds. 

irvey  directed  in  the  act  of  August  5,  1886,  was  completed  and 
submitted  and  printed  in  the  last  Annual  .Report  of  the  Chief  of 

is. 
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if  the  distance  dredged  over  the  bar  was  paid  for  by  the  citizens  inter- 
feted  in  the  navigation  of  the  river. 

-  THe  banks  of  the  river  between  Lebanon  and  Dover  were  cleared  of 
werhanging  trees  daring  the  months  of  October  and  November,  1887. 

At  this  date  there  is  a  4-foot  low-water  navigation  through  the  en- 
hance 40  feet  wide,  and  from  thence  to  Dover  6-tbot  low-water  naviga- 
ion,  40  feet  in  width. 

It  is  proposed  to  apply  the  appropriation  asked  for  the  fiscal  year 
Riding  Jane  30, 1890,  to  securing  a  3-foot  low- water  navigation  through 
be  entrance  by  dredging  and  constructing  a  jetty  to  protect  the  chan- 
iel. 

Since  the  improvement  of  this  river  a  steamer  runs  regularly  between 
>over  and  Philadelphia,  and  rates  of  freight  between  those  places  have 
teen  much  reduced. 

Before  the  improvement  there  was  no  steam-boat  navigation  on  this 
iver,  and  the  railroad  had  no  competition. 

Freight  on  calves  from  Dover  to  Philadelphia  has  been  reduced  from 
>0  cents  per  head  to  30  cents  per  head. 

It  is  assumed  other  freights  have  been  proportionally  reduced. 

By  this  improvement  the  business  of  Dover,  valued  at  $2,000,000,  is 
tffered  a  competing  route  of  transportation,  besides  the  country  bor- 
lering  on  the  river,  which  depends  upon  hauling  their  produce  many 
ailes  to  the  nearest  depots. 

Dover  is  in  the  collection  district  of  Delaware.    Wilmington  is  the  nearest  port  of 
citry,  at  which  the  amount  of  revenue  collected  for  the  last  fiscal  year  is  $6,654.74. 

AMOUNTS  APPROPRIATED. 

fty  act  approved  March  3, 1881 $5,000 

By  act  approved  July  5, 1884 10,000 

By  act  approved  Angnst  5,  1886 10,000 

Money  statement. 

Inly  1,  1887,  amount  available $2,245.86 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 2,245.50 

July  1,  1888,  balance  available .36 

Amount  appropriated  by  act  of  August  11,  1868 15,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 15, 000. 36 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  nrofitablyexpended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


H6. 

IMPROVEMENT  OF  MISSPILLION  CREEK,  DELAWARE. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1888, 
Sir  want  of  funds.    The  condition  of  the  improvement  is  unknown. 

The  project  adopted  is  to  give  a  6-foot  low- water  navigation,  40  feet 
n  width  from  the  mouth  to  the  head  of  navigation,  and  a  4-foot  low- 
rater  navigation  at  the  entrance.  The  tide  rises  4£  feet  at  the  entrance 
Did  2£  feet  at  Milford. 
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-»f  improvement  is  continued  the  amount  should  be  appropriated  in  one 
41m  to  secure  any  good.  The  project  is  to  dredge  a  channel  80  feet 
ride  and  4  feet  deep  at  mean  low  water  through  "The  Bulkhead,"  and 
hence  straight  to  the  inlet,  protecting  it  by  the  construction  of  a  dike 
>u  its  northern  side. 

J3y  the  completion  of  the  improvement  will  be  offered  a  competing 
*oute  of  transportation  to  a  large  commerce,  consisting  of  fruits,  vege- 
rables,  and  oysters,  the  perishable  nature  of  which  prevents  their  being 
ihipped  by  water  while  so  much  uncertainty  exists  as  to  the  time  re- 
juired  to  get  io  sea.  ' 

There  are  fifty  saw-mills  in  operation  along  the  banks  of  Indian  River 
wad  tributaries,  and  produce  annually  54,000,000  feet  of  lumber,  valued 
*t  about  $1,000,000.  A  greater  portion  of  this  is  hauled  from  1  to  5 
miles  to  the  nearest  railroad  station,  owing  to  the  difficulties  in  enter- 
al #  the  Indian  River  from  the  ocean. 

When  the  improvement  of  the  inland  water-way  from  Chincoteague 
Bay,  Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  is  completed  to 
[ndian  River,  the  commerce  dependent  on  Indian  River  Inlet  will  be 
greatly  increased  until  the  improvement  is  completed  to  Delaware  Bay. 

After  the  improvement  of  the  inland  water-way  is  completed  a  bet- 
ter outlet  for  Indian  River  will  be  had  through  the  route  into  Delaware 
Bay  than  can  be  given  through  Indian  River  Inlet  to  the  ocean. 

Indian  River  is  in  the  collection  district  of  Delaware.  The  nearest  port  of  entry  is 
Wilmington,  at  which  the  revenue  collected  during  the  last  fiscal  year  amounted  to 
16,654.74. 

AMOUNT  APPROPRIATED. 

By  act  passed  August  2,  1882 $10,000 

Money  statement. 

(Amount  (estimated)  required  for  completion  of  existing  project $50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


H  9. 

IMPROVEMENT    OF   INLAND   WATER-WAY   FROM    CHINCOTEAGUE    BAY, 
VIRGINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

*  The  commissioners  appointed  by  an  act  of  the  Delaware  legislature, 
passed  April  4, 1887,  met  iu  January,  1888,  and  made  the  awards  for 
damages  to  the  land  owners  by  reason  of  the  construction  of  the  pro- 
posed water-way. 

The  papers  were  forwarded  to  the  Attorney- General  and  the  title  to 
the  lands  were  by  him  approved  May  9, 1888, provided  the  awards  have 
been  paid  by  the  State  treasurer.  Effort  is  being  made  to  secure  the 
proper  evidence  of  payment. 

The  work  will  be  advertised  as  soon  as  the  question  of  payment  is 
settled. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1890,  is  $100,000, 
and  if  appropriated,  will  be  applied  to  the  improvement,  in  accordance 
with  the  approved  project.  By  an  improvement  of  15  miles  of  the  pro- 
posed route,  150  miles  of  navigable  water  will  be  rendered  available, 
giving  an  outlet  to  400  square  miles  of  territory. 
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* 

Money  statement. 

«.  • 

Amount  appropriated  by  act  of  Angnst  11, 1888 $10,000. 00 

f  Amount  (estimated)  required  for  annual  dredging 20, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  18ti6  and  1867. 


H  xx. 

IMPROVEMENT  OF  CHESTER  RIVER  AT  KENT  ISLAND  NARROWS,  MARY- 
LAND. 

Kotbing  done  at  this  locality  since  1877. 

Chester  River  is  in  the  collection  district  of  Baltimore,  which  is  also  the  nearest 
port  of  entry,  at  which  the  revenue  collected  for  the  fiscal  year  ending  June  30, 1888, 
fs  $2,996,220.14. 

S  AMOUNTS  APPROPRIATE!*. 

By  act  approved  March  3, 1873 $15,000 

By  act  approved  June  23,  1874 5,000 

By  act  approved  August  14, 1876 5,000 

By  act  approved  June  18,  1878 3,000 

Money  statement. 

July  1, 1887,  amount  available $2,500.00 

July  1,  1888,  balance  available 2,500.00 


H    12. 
IMPROVEMENT  OF  CORSICA  CREEK,  MARYLAND. 

There  has  been  nothing  done  during  the  present  fiscal  year  for  want 
of  funds. 

The  original  project,  which  is  to  excavate  a  channel  100  feet  in  width 
at  bottom  and  8  feet  in  depth  at  low  water,  has  been  completed,  except 
for  a  distance  of  2,300  feet  above  Hooper's  Landing,  where  the  width 
has  been  made  only  to  50  feet. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1890,  if  appro- 
i  priated  will  be  applied  to  increasing  the  width  of  the  channel,  from 
^  Hooper's  Landing  to  a  point  2,300  feet  above,  to  100  feet  at  bottom  and 
making  the  depth  8  feet  at  mean  low  water. 

The  improved  channel  has  been  in  constant  use. 

Corsica  Creek  is  in  the  collection  district  of  Baltimore.  Baltimore  is  the  nearest 
port  of  entry,  at  which  the  amonnt  of  revenue  collected  daring  the  last  fiscal  year 
was  $2,996,220.14. 

Money  statement. 

July  1,  1887,  amouut  available $19.49 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 19.49 

Amount  appropriated  by  act  of  August  11,  1883 10, 000. 00 
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varied  from  2  feet  to  8  feet  at  low  tide.  A  fall  description  of  the  river 
before  the  improvement  was  commenced  is  given  in  the  Annual  Eeport 
>f  the  Chief  of  Engineers  for  1880,  pages  634,  635. 

The  amount  asked  for  the  fiscal  year  ending  Jane  30, 1890,  if  appro- 
priated, will  be  applied  to  dredging  in  accordance  with  approved  proj- 
ect to  secure  an  8-foot  navigation  to  Greensboroagh. 

Since  the  improvement  a  steamer  runs  direct  to  Greensboroagh  from 
Baltimore,  and  another  from  Greensboroagh  to  Denton  connecting  with 
the  Maryland  Steamboat  Company  from  Baltimore.  There  are  also  lour 
100-ton  schooners  and  a  number  of  smaller  ones,  which  run  to  Greens- 
borough  from  Baltimore,  Philadelphia,  and  New  York.  The  large  ves- 
pela  when  loaded  have  to  continue  the  use  of  lighters.  The  estimated 
.value  of  the  commerce  on  the  river  is  about  $800,000.  The  estimated 
lvalue  saved  to  the  community  by  completion  of  the  improvement  is 
J $54,000  annually. 

Choptank  River  is  in  the  collection  district  of  Baltimore.  Baltimore  is  the  nearest 
rport  or  entry,  at  which  the  amount  of  revenue  collected  for  the  fiscal  year  ending 
.Jane  30, 1888,  is  $2,996,220.14. 

Money  statement. 

Julyl,  1887,  amount  available ,..    $8,849.97 

'July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

;     outstanding  July  1,1887 , 8,849.97 

Amount  appropriated  by  act  of  August  11, 1888 7,500.00 

■  f  Amount  (estimated)  required  for  completion  of  existing  project 39, 500. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 

■  |  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
l    harbor  acts  of  1866  and  1867. 


H  14. 
IMPROVEMENT  OF  NANTICOKE  RIVER,  DELAWARE. 

At  the  close  of  last  fiscal  year  work  was  in  progress  under  a  contract 
with  Frank  O.  Somers,  dated  January  14, 1887,  and  under  the  same 
contract  continued  in  the  fiscal  year  ending  June  30, 1888,  to  February 
19.    Little  had  been  accomplished  at  the  end  of  last  fiscal  year. 

The  following  is  the  result  of  the  work  with  the  appropriation  of 
August  5,  1886  ($10,000): 

Several  shoals  were  removed  from  the  turning-basin  at  Laurel,  and 
from  thence  to  the  Delaware  Kailroad  Bridge,  a  distance  of  1,950  feet, 
a  channel  was  excavated  45  feet  in  width  and  5  feet  in  depth  at  low 
water.  At  the  county  bridge  the  width  was  increased  to  70  feet  for  a 
length  of  200  feet,  to  make  available  both  draw-spans  in  the  bridge. 

From  the  Delaware  Kailroad  Bridge  to  a  point  12,350  feet  dowu- 
Bt ream,  where  the  7-foot  curve  is  intersected,  the  channel  was  excavated 
to  a  width  of  50  feet  aud  6  feet  in  depth,  at  mean  low  water,  and  three 
bends  increased  in  width  to  60,  70,  and  60  feet,  respectively.  A  cut 
was  also  made  through  Collins'  Bar,  about  one-half  mile  further  down 
stream,  600  feet  in  length,  50  feet  wide,  and  6  feet  deep  at  mean  low 
water. 

The  total  distance  dredged  is  14,900  feet.  The  total  amount  of  ma* 
terial  removed  is  61,747  cubic  yards. 
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H  16. 
IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

^ ..  There  were  no  operations  during  the  fiscal  year  ending  June  30, 1888. 

ihiere  has  been  no  work  since  1885,  at  which  time  the  project  was  coin- 
a£leted.    The  Channel  has  been  in  constant  use. 
_y  Full  commercial  statistics  and  the  benefits  to  commerce  and  naviga- 

ian  were  given  in  last  annual  report.    There  has  been  no  changes  since 

ben. 

'Wicomico  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Jriefield  is  the  nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  during 
— "lie  last  fiscal  year  is  $ . 

^~  AMOUNTS  APPROPRIATED. 

_3y  act  approved — 

JunelO,  1872 $5,000 

March  3,  1873 5,000 

Jane  24.1874 5,000 

March  3,  1875 5,000 

August  14,  187G 5,000 

June  18, 1878 5,000 

March  3,  1879 3,000 

June  14. 1880 , 5,000 

_I        March  3, 1881 2,000 

July  5,  1884 10.000 

>..  Money  statement. 

—  Foly  1, 1887,  amount  available $1,372.80 

~     1,  1888,  balance  available 1,372.80 


»v». 


H.  17. 

.IMPROVEMENT  OF  UPPER  THOROUGHFARE,   BETWEEN  DEIL'S   ISLAND 

AND  THE  MAINLAND,  MARYLAND. 

There  has  been  no  work  at  this  locality  during  the  fiscal  year,  the 

Ymoney  available  being  inadequate  to  commence  operations. 

^      The  project  is  to  dredge  a  basin  with  an  approach  to  deep  water  aud 

^'oonstract  a  breakwater  to  protect  it  from  filling,  the  object  being  to 

provide  a  harbor  of  refuge  for  small  vessels,  and  a  place  at  which  steam- 

_r.-  ere  can  stop  and  bring  the  people  and  their  abundant  crops,  from  land 

=*vand  water,  into  qnick  communication  with  the  markets  of  Baltimore  and 

Philadelphia. 

This  improvement  is  in  the  collection  district  of  the  eastern  district  of  Maryland 
Ctiafleld  is  the  nearest  port  of  entry.    The  amount  of  re  venae  collected  there  for  the 
'  Ifttt  fiscal  year  is  $ . 

__/  AMOUNT  APPROPRIATED. 

'By  act  passed  August  2,  1882 $3,000 

Money  statement. 

July  1,  1887,  amount  available $4,669.91 

-  j  July  1, 1888,  balance  available 4,669.91 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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iMOVING  StittKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

At  tbe  close  of  the  last  fiscal  year  a  contract  had  been  made  with  Mr. 

I  ward  T.  Vcasey,  of  Lewes,  Del.,  under  provision  of  section  4  of  the 

t  of  Jane  14, 1880,'  for  the  removal  of  the  wreck  of  tbe  steam  pro- 

Her  J.  I,  Van  Doren  from  the  Broadkiln  Biver,  Delaware. 

The  work  was  begun  promptly  and  completed  by  the  20th  of  July, 

87,  at  a  total  cost  of  $242.13. 

The  wreck  was  of  no  value. 
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